


Agricultural (hea fein, 
1* |960 


Agricultural Chemicals, Farm Supplies and Machinery 


VOLUME 12, No.2 FEBRUARY 1960 


> > - « ; . H 
Publication -eonard Hill Pechnical ( roup 


*- 


Agi rd 


= 
. 
> 
— 
~ 
4 


> 1 NAF Bo 19, . 


s 


In coconut palms, evidence of potash deficiency is provided by the leaves turning yellow and dying. The development 
of the plant as a whole, the set of fruit and the yield are all greatly diminished by a deficiency in potash. Further 
details on page 44 
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Men sows the seed — 


ane: peers take a one of the harves 


Iniuirlagi insects are age-old rivals of mankind. Wherever 


fields are cultivated in the world, farmers hold out hopes for $ F 
@ bumper harvest. And every year the same question is re- : 
peated — Has it been worth the trouble and effort? ba t 
nger and malnutrition ore still prevalent even today in many 
“parts of the world. Crops so essential for feeding the world 
populctien grow rapidly — but so.do the numbers of pests. r 
It has become alaw of nature that the more highly develo t 
agrieulturc| crops man produces, all the more dbundant \ 
eee eee wa nie yea me 8 
his he 
Seeker, have to? c 
Just at o time when the appeal for effective Crop protection . 
ffs to safeguard the world’s larder was becoming imum 0 
- ereasing|, louder, the Bayer Research Division succeeded in p 
@eveloping phosphoric esters for controlling pests. These pro- it 
Pducts acquired world-wide fame under the names of E 605- e 
Folido! (Parathion). Thus Farbenfabriken Bayer AG were b 
able to initiate a great step forward in modern pest control. 
Farbenfabriken Bayer AG supply to farmers and growers all 
over the world products that have been developed in the ] 
course of extensive research work and subjected to thorough 
tests in the field; these products have since become established 5 
in all countries where they are renowned for their efficiency ‘ 
and reliability. " 
The problem of insect plagues dates back to early mankind Ic 
But Bayer Crop Protection Products will master it! n 
CUPRAVIT, copper spray uJ 
POMARSOL, TMTD spray : 
FOLIDOL, E 605, methy! parathion, ethyl parathion c 
METASYSTOX, SYSTOX, systemic insecticides 
DIPTEREX, GUSATHION, CHLORTHION, new type ise“ , 
HEDONAL, herbicide , 
TUGON, fly killer - 
SEED DRESSINGS of all types for all uses d 
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BENFABRIKEN BAYER AG. LEVERKUSEN / GERMANY 


Represented by agencies in all counies of the world 





Editorial Comment 


Scorched Earth ? 


‘PETER SIMPLE’, of the Daily Telegraph, of whose quali- 
fications to give a responsible opinion we are unaware, 
recently expressed himself in the following terms: 


‘,.. the typical British farm . . . is in mortal danger. 

‘Upon it there rains down a continuous drizzle of poisons, 
lethal not only to wild flowers but to birds, bees, butterflies and 
other insects, most of which are highly beneficial to the land. An 
American professor (unnamed) recently calculated that, unless 
checked, spraying would pretty well terminate all helpful wild life 
in the United States within 10 years. In America spraying has 
been checked, though not effectively. Here (i.e. in Britain) it is not 
checked at all. 

‘ The typical British farm will soon be without hedges, trees 
or woodlands. Any wild life that escapes being poisoned will 
thus have nowhere to live. 

‘ Without natural cover the land itself will start to shift. Wind 
and rain will carry away that rich topsoil upon which four centuries 
of devoted effort has been lavished. In its place —a dustbowl... ’ 


Over the past few months there has been increasing 
press comment, mainly unfavourable, on the use of 
chemicals in the production of agricultural crops in 
this country and panicky questions have also been 
asked in the House of Commons and in the American 
Legislature regarding the effects of certain pesticide 
residues on man. There was also a recent book written 
by our old Friend Sykes, which we reviewed, see 
Wor_LD Crops, 1959, 11, 409, and which, too, is a 
supreme example of overstatement. 

Press references have alleged that crop protection 
chemicals have ‘ Upset the balance of nature ’, ‘ Deci- 
mated the bee population ’, ‘ Denuded the countryside 
of plant and animal life’. On several occasions these 
press references have been misinformed and, indeed, 
incorrect. One responsible professional journal has 
even gone so far as to link radioactivity from atom 
bombs with agricultural chemicals on farm crops. 


Lest We Forget 


IN THESE days of plenty and even over-production of 
some agricultural commodities, such as wheat, coffee 
and cotton, it is difficult to appreciate how our fore- 
runners suffered disaster, famine and death due to crop 
ldsses. The Bible mentions many injurious pests from 
mildew to locusts and gives us dramatic accounts of 
the wasted fields and the lost harvests. In more 
recent times we can quote the great potato famine in 
Ireland due to blight (1846), the rapid spread of the 
Colorado beetle (1859) and the plague of grasshoppers 
in the Middle West of the U.S.A. (1874), and the total 
destruction of the coffee industry in Ceylon due to 
coffee blight (1888 et seq.). 

In the past men were helpless while insects, plant 
diseases, nematodes and rats, mice and other animal 
pests damaged or consumed their crops and stored 
products on a vast scale. Today, with a soaring world 
population, we cannot afford to leave it to nature, 
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for nature’s way is a policy of neglect; otherwise ex- 
pressed, all agriculture is an interference with nature. 


Here to Stay 


CROP PROTECTION chemicals are, however, here to stay, 
according to a statement recently made by Mr. George 
Huckle, chairman of the Association of British Manu- 
facturers of Agricultural Chemicals. The alternative 
‘must be starvation for millions now living on this 
planet. The appalling ignorance of people’, he ad- 
mitted, ‘is perhaps an indictment of the industry in 
not constantly reminding the public of its work ’. 

Actually no crop protection chemical is marketed in 
the U.K. by members of the Association until the 
risks associated with its use have been most carefully 
examined by the expert committee of the Ministry of 
Agriculture. This committee was set up specifically 
to examine the possible risks of agricultural chemicals, 
whether to the public, the farmer, or to wild life. 
Where safety precautions are thought to be necessary 
with any product, they are laid down by this expert 
committee and voluntarily accepted by the industry. 
It is probable that no other products used in the U.K. 
are subjected to such rigid arrangements, yet these 
were not only entered into voluntarily, but were, in 
fact, suggested by the industry. 

Mr. Huckle said: ‘ It would not be possible to feed 
the millions of people of this world without chemical 
aids. The alternative must be starvation for millions 
now living on this planet. Furthermore, it would not 
be the people of the backward countries who would 
suffer most, but those living in such densely populated 
areas as Western Europe, where the standard of living 
demanded the maximum yield from every acre under 
cultivation. The civilised world must learn to live with 
agricultural chemicals or revert to a food rationing 
system far more rigid than was ever experienced during 
the war. The ration, too, would be in the form of 
weevil-infested flour, scabby and maggoty fruit and 
disease- and pest-ridden vegetables’. ‘This, indeed, is 
no overstatement. 


The Red Flag 


IT 1s only just over 50 years ago that the man with the 
red flag preceded the motor car; we are now at that 
stage with crop protection chemicals. These chemicals 
are the tools of the progressive farmer, and civilisation 
must learn to live with them and adapt them to its 
needs; not to use them would be to spell out hunger 
and misery for millions. If insects were allowed to 
develop unchecked they could master the world, for 
they transmit dangerous diseases. ‘The housefly is 
blamed for polio; the mosquito is responsible for 
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carrying malaria, and other pests transmit diseases such 
as sleeping sickness and typhus. Apart from these, 
pests such as wireworm, aphis, caterpillar and Colorado 
beetle devour crops, and fungus diseases, such as 
potato blight, can kill crops overnight. 


Biological Control ? 


ApvocaTEs OF biological control measures have put 
forward a case against the use of chemicals, and their 
arguments have mainly centred around the use of 
insecticides and hormone weedkillers, since chemical 
fungicides do not have an appreciable effect on 
beneficial insects, such as pollinating insects, insect 
parasites or predators. 

In general, if an insect population reaches pest pro- 
portions, it may be said that the natural enemies of this 
insect are not present in sufficient numbers to control 
the pest. ‘The suggestion is made that the natural 
enemies of this pest should be encouraged; but sup- 
posing this can’t be done. Are we to resign ourselves 
to a minor, a major or a total loss of crop? What have 
the biologists been able to do to control the locust in 
those countries where agricultural production is, in 
consequence, at a standstill and the increase in popula- 
tions is, in consequence, in excess of the productivity 
of the land? 

In some cases, but not always, it is possible to intro- 
duce new predators and parasites* into an affected 
locality; it is even possible to induce diseases which 
will reduce the pest, but this procedure takes time and 
in the interval serious production losses may occur, 
or in severe cases there may be a total loss of crop. 
It is in these instances that agricultural chemicals play 
a useful part, when used with care. If chemicals are used 
indiscriminately, natural enemies of a pest may be 
killed, so that a previously unimportant insect may 
become a serious pest. Sometimes the pest may 
become re-established before the predator population 
has had time to build up, and then further treatment 
of the crop, often at higher dosage rates, may be 
necessary. 

In practice these dangers seldom materialise because 
control recommendations are usually based on ex- 
tensive trial programmes over several years of pains- 
taking research by the manufacturers, which indicate 
the conditions under which it is safe to apply an 
insecticide. When recommendations are followed 
pest control measures benefit the farmer and the 
planter. When they are not, incidents may occur 
which are widely reported and so lead to the sort of 
wild overstatement previously quoted. 


Britain Presses On 
Grass Is the cheapest feeding stuff there is — if it is 





* The parasitic insects are distinct from the predaceous species 
and their habits are entirely different. It is the caterpillar or 
maggot of the parasite that destroys the harmful insect by feeding 
upon it. 
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grown, managed and fed to the best advantage — but the 
‘if’ is a big one! 

Have you tried zero grazing? Do you favour quality 
hay? Do you prefer silage? These and many other 
aspects of modern farming in Britain (and other 
countries, too) were discussed by three acknowledged 
experts at the 1960 British Power Farming Conference 
at Cheltenham Spa. 

Mr. Richard Wellesley, of Berkshire, a keen ex- 
ponent of zero grazing, spoke on ‘ Mechanical Methods 
of Stock Feeding’; Mr. Claude Culpin, the author of 
books on farm machinery and mechanisation, spoke on 
‘ Quick Haymaking’; and Mr. S. V. Wright, an out- 
standing figure in the world of agricultural machinery, 
gave ‘ Exploiting the Forage Harvester ’ as his subject. 

This, the ninth in this series of conferences, lasted 
for three days and was attended by nearly a thousand 
farmers, engineers, manufacturers, agricultural con- 
tractors and dealers in agricultural machinery and there 
was a free and frank exchange of views with never a 
dull moment. 

Perhaps the highlight of the conference was the 
verbal duel on that most controversial of subjects, 
‘Shows versus Demonstrations’, between Mr. Walter 
Drew, of Harrison, McGregor and Guest Ltd., and 
Mr. ‘ Bill’ Morris, of Fisons Pest Control Ltd. We 
hope to publish a fuller account of the proceedings in a 
future issue. 


Balance or Unbalance 


IN THE first decade after the introduction of mineral 
fertilisers the mistake was made of only applying a single 
nutrient. Such applications were successful in those 
cases where the soils were markedly deficient in that 
particular plant nutrient only; when after a time the 
soil became exhausted of other nutrients as well, the 
continued application of the single nutrient no longer 
produced the same response and more generally yields 
began to decline unaccountably. 

A great advance was made when the practice of 
supplying plants with nitrogen, phosphorus and potash 
~ the so-called complete mixture — was adopted. ‘These 
three actually came to be regarded as the essential 
plant nutrients — the major elements they were called. 

For a long time the further mistake was made of 
assuming that other elements were only of minor 
importance or that they were required in such small 
amounts that they were adequately available in the soil 
or as impurities in the applied mixture of complete 
fertiliser. It was not appreciated that a minor or 4a 
trace element could be of major importance in the 
nutrition of the plant if the amount available fell or 
was already below a critical level. 

Repeated applications of the same complete mixture, 
it is now known, may through successive heavy crop- 
ping use up one or more of these minor elements until 
a point is reached when the amount available *o the 
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plant falls below the critical level; alternatively, the 
same mixture can leave residues which can accumulate 
in the soil, so that further applications of the same 
mixture would produce an increasingly unbalanced 
condition. In either case the response will be erratic 
and the crop may even decline. 


Crop Failure or Theft? 


IN THE case of the coconut industry, where praedial 
larceny is a not uncommon feature, the explanation 
usually put forward for a lack of response or a declining 
response to applications of a recommended mixture was 
either that the ‘ rascally’ superintendent was selling 
the fertiliser or a part of the crop for his private gain, 
or that there was organised theft of coconuts. 


We have never been satisfied with these too plausible 
explanations; furthermore, in no case has the applica- 
tion of a recommended ‘ complete ’ mixture in experi- 
mental plots ever produced as fine a crown of foliage 
and nuts as that to be seen on a palm growing on the 
same kind of soil near houses and well within ‘ the 
sound of the human voice ’. 


This is not to say that the use of artificial fertilisers 
is to be condemned, but we do suggest that our present 
knowledge is inadequate and the present methods of 
their application are still largely empirical and an 
approximation. It is true that there is a vast amount of 
specialist information, but it appears in specialist 
scientific journals, which in theory are available to the 
botanist, the plant physiologist, the soil physicist, the 
soil chemist, the mycologist, the entomologist, the 
microbiologist, the meteorologist, the hydrologist and 
the agricultural engineer, but in actual practice they 
are seldom read by them even in précis, for there is so 
little time to think and to consider the results of work of 
other specialists. 


Such co-ordination of knowledge is the function of 
the agronomist — a comparative newcomer to agricul- 
ture — who has an important role to fulfil, for due to the 
fantastic rate of development of unco-ordinated research 
it is inevitable that there should still be many half- 
truths and illusions in the world of agricultural science. 
The enthusiastic and dedicated specialist, working and 
thinking independently, can sometimes do great harm 
with the best of intentions. 


It is the true function of the agronomist to keep 
himself abreast of recent developments in all the dif- 
ferent branches of agricultural research and to ensure 
that the results are correctly applied in the field. Only 
the successful application of the results of research, 
without unfortunate consequences or accidents, can 
hold the confidence of the farming community, and 
only if the results of research are correctly applied by 
the smallholder, the farmer and the planter can the 
production of food keep pace with the present rapid 
increase in populations . . . and only thus can the peace 
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of the world be maintained and the future of our chil- 
dren and our children’s children be assured. 


Worthwhile Manuring 


THESE THOUGHTS have come to us as a consequence 
of our reading the article which is to be found on 
page 48 in this issue. This necessarily brief précis 
of the paper by John and Jacob gives the important 
general conclusion that an overall average increase in 
the production of copra amounting to 44% is possible 
by the application of a complete mixture of NPK 
fertilisers, together with green manures, timely cultural 
operations and, where necessary, spraying against pests 
and diseases. 

This is satisfactory so far as it goes, but it does 
not go far enough, for the responses are not equally 
good in all areas. Much has been achieved, but a lot 
remains to be explained, for the individual owner of a 
tract of impoverished soil cannot be guaranteed when 
he buys a recommended fertiliser mixture that he will 
definitely obtain this average increase in yield. 

The following pregnant paragraph appears on page 5 


of the original paper: 

‘There are good responses to NPK treatment as compared 
to the control in all centres except Kanjirapally in the foot hill 
region, where the coconut gardens are badly neglected, as their 
owners are only interested in their more profitable plantations 
of rubber, pepper etc., and therefore the poor response in this 
centre is quite understandable. Badagara, the northernmost 
centre, shows a delayed response as compared to other centres. 
In Irinjalakuda and Quilon the responses in the various years 
are erratic, but at Ponnani and Nagercoil they are very marked. 
In Sherthalai, where the soils are purely sandy, with very low 
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‘ Wilkins here is achieving some most interesting results in his 


researches into the causes of black spot’ 
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organic content, and where no successful crop of green manure 
could be raised, inconsistency in yields was in evidence. In the 
disease-affected areas of Changanacherry and Mavelikara continued 
application of NPK fertilisers, along with pesticidal measures, 
substantially helped to control the “‘ root and leaf ’’ diseases of the 
palms ’. 


Research Magnificent 
* Hills peep o'er hills, and Alps on Alps arise’. 
Alexander Pope (1688-1744). 
THERE Is no doubt that fertiliser response can be limited 
by a deficiency of moisture in the soil and so, in some 
areas, this may provide one explanation for the erratic 
results. It is, however, not difficult to accept the fact 
that a fertiliser mixture that is a balanced one for the 
coconut palm on one type of soil is out of balance on 
another type of soil; it is also possible that after up to 
70 years of monocultivation — i.e. without any change 
of crop — that the soil can become unsuitable for the 
further cultivation of coconuts owing to the exhaustion 
of one or more essential micronutrients. ‘These can 
conceivably exert a catalytic action in the conversion of 
chemicals into complex plant foods in the soil or within 
the plant or they may affect the action of micro- 
organisms in the soil or the introduction of the plant 
foods through the root cap. The exhaustion of the 
humus fraction may also be a critical factor in tropical 
soils. 

The full statistical analysis of the enormous mass of 
data which has been accumulated in this ambitious 
experiment, the determination of the various inter- 
actions under different conditions of soil and climate, 
and the determination of the complex causes of the 
relative failure of the fertiliser mixture in certain 
conditions and its success in others could provide work 
for a team of top-ranking experts for several years. 
The problems are infinite and the results of the study 
will show the way to further work which will be of 
far-reaching benefit to coconut growers throughout the 
world. 

There are signs that the industry is failing and this, 
coming at a time when the populations in coconut- 
producing countries are increasing rapidly, should bea 
matter for serious concern by FAO. 


Unfruitfulness in Cacao 


IN OUR January issue there appeared an article on 
* Pollen and Pollination ’, which may well have applica- 
tion to clonal plantings of orchard crops overseas. 

For instance, if mother trees of cacao are selected 
and reproduced vegetatively to any considerable clone, 
and then planted with other clones, incompatibility 
might arise. It might also happen that a prolific clone 
will be still more so when planted in alternate rows 
with other clones which are peculiarly compatible. 
These are factors to take into consideration when pro- 
ducing new clones and new varieties of fruit trees 
overseas. 


Cacao is always a difficult subject. When clones 
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have been planted, genetically pure in strain, the adult 
trees have not always been uniform in their fruitful- 
ness. Indeed, the reverse has sometimes been the case, 
so that individual trees planted with others in an 
orchard have hardly fruited at all without any apparent 
cause. 

The flowers of cacao spring directly from the main 
trunk or the main branches from what are known as 
flowering cushions. Among trees raised from seed 
there is a very great difference in the habit of flowering, 
since with some the cushions are very small, bearing 
perhaps one flower in full bloom, one in an advanced 
bud and perhaps three smaller buds; another tree will 
produce quite big cushions on its bark on which the 
flower buds are crowded and from which many 
flowering stalks grow out at any one time. 


Pests the Cause? 


IT 1s suggested that where the flowers are few they 
often escape attack by thrips and other insects, but 
where they are crowded on the separate cushions they 
give hiding places to such insects as thrips and mealy 
bugs, the flowers shrivelling when their tender stems 
are punctured and giving a thatch-like shelter to their 
enemies. In any event, those trees bearing just a few 
flowers on numerous small cushions spread among the 
branches often seem to be more fruitful than those 
having large cushions crowded with flowers. 

This is a point that requires more careful observation 
and proof, for if this theory proved true, then it would 
give some indication of what to avoid when selecting 
mother trees for clonal propagation. 





Cover Picture 


From numerous experiments carried out in 
Kerala (India), the manuring of coconut palms 
has proved to be as profitable there as in other 
coconut-growing countries. However, only the 
application of all the three major plant nutrients 
—wNitrogen, Phosphate and Potash—proved to 
be economical. 

Insufficient supply of potash will result in 
severe depressions of yield long before any de- 
ficiency symptoms on the fronds—as shown on 
the cover page—will become evident. Therefore, 
coconut palms should regularly receive adequate 
dressings of Nitrogen, Phosphate and Potash. 


POTASH FERTILIZERS LIMITED 


Post Box 524, 

6 Lotus Court, 
Jamshedji Tata Road, 
* Bombay 1, India. 


Airwork House, 
35 Piccadilly, 
London W.1 
England. 
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Manuring of Crops in the Far East 


1—Cereal Crops 






H. L. RICHARDSON, D.1.C., M.Sc., PH.D.* 


The manurial requirements 

of the various crops must 

be considered with the soil, 

the climate and the avail- 

ability of water, according 
to the author. 


LTHOUGH the details of manur- 

ing are not the same in all 
countries, especially as climates and 
soils vary, yet crops tend to have 
characteristic fertiliser requirements 
wherever they are grown. In the 
account that follows, these are outlined 
in a general way, as they are observed 
in the Far Eastern countries, including 
India and Pakistan. For further details, 
including rates of application, reference 
should be made to the original pub- 
lication of the Fertiliser Society! and to 
more comprehensive sources, such as 
the FAO publication.” 


Paddy rice 

This is the most important single 
crop in the Far East, both on an area 
basis (250 million acres) and as the 
main staff of life. The millets, in- 
cluding sorghum, and wheat are also 
important food crops, yet their com- 
bined acreage is only about the same 
as that of rice alone. Although rice is 
commonly a summer crop in Asia, two 
or even three rice crops are grown 
during the year in the agriculturally 
more advanced of the tropical coun- 
tries. Much of the rice produced in 
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Field experiments with paddy rice: a water control experiment is in the foreground 
and fertiliser and variety experiments lie beyond 


the Far East is sown in seedbeds and 
then transplanted into larger fields, 
but there are still considerable areas 
where direct sowing is practised. 

The term ‘ paddy’ or ‘ padi’ rice, 
which is widely used, refers to the crop 
grown in flooded fields or ‘ paddies ’— 
whether the water is provided by the 
local rainfall or by irrigation. The 
paddies are carefully levelled in order 
to hold the water, even if this involves 
terracing steep hillsides. A certain 
amount of ‘ upland ’, ‘ hill’ or ‘ dry’ 
rice is also grown on sloping fields or 
porous soils, but the area is relatively 
small and except in Japan it is the most 
primitive farmers who grow the crop in 
this way. Hence upland rice is 
negligible compared with paddy rice 
as an outlet for fertilisers. 

The manuring of paddy rice has 





A co-operative fertiliser trial with indica-type paddy rice 


been under study for many decades in 
Japan and other countries of the Far 
East and, although the presence of 
waterlogged soil conditions compli- 
cates matters, yet more is known about 
the use of fertilisers on rice than on 
other cereal crops in Asia. Investiga- 
tions are still continuing under the 
guidance of the International Rice 
Commission of FAO; much remains 
to be found out about the long-grained 
indica rice varieties that are planted in 
the tropics, but the manurial needs and 
responses of the short-grained japonica 
varieties, found in sub-tropical and 
warm temperate climates, are by now 
well understood. 

In manuring, the main difference 
between the two varieties lies in their 
response to nitrogen: japonica varieties 
give large yields and respond well to 
nitrogen up to quite heavy rates of 
application; indica varieties do not 
respond so well, heavy applications of 
nitrogen may actually depress the 
yield, and production levels tend to be 
lower than with japonica varieties. 
Growth habit and lodging are prob- 
ably factors here, as well as the soil and 
climatic conditions in which the dif- 
ferent kinds of rice are grown. 

Investigations are proceeding on the 
problem of producing varieties of 
indica rice which are adapted to highly 
fertile soils, and which will be.efit 
from, and stand up to, heavier nitrogen 





* Imperial Chemical Industries Ltd. 
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manuring; the work is still in its 
early stages, but already it shows great 
promise. 

Thus what follows refers mainly to 
japonica rice, as grown in China, Japan, 
Korea and Taiwan, although it is also 
found that indica rice responds 
similarly, but at a lower level of nitro- 
genous manuring. Like other cereals, 
rice is primarily a ‘ nitrogen’ crop, 
i.e. it responds to nitrogenous ferti- 
lisers almost everywhere. The main 
exception is where a heavy green crop 

- including leguminous green manures, 
stubbles with a dense growth of green 
weeds or temporary leys — has recently 
been ploughed in: this may supply so 
much readily available nitrogen that 
there is little further response to nitro- 
genous fertilisers. Responses to phos- 
phate and potash, on the other hand, 
are local and depend on the existence 
of definite soil deficiencies. 

In consequence of this, although 
Asian rice farmers have often been 
urged to use phosphate and potash or 
mixed fertilisers as well as nitrogen, 


expected in those rather rare localities 
where the rice is grown on sandy or 
peaty soils; phosphate deficiency is 
more widespread, being usually associ- 
ated with the tropical red earths. On 
certain soils paddy rice can suffer from 
sulphide toxicity (aktochit in Japan), 
and fertilisers containing sulphates 
should then be avoided. 

The use of nitrogenous fertilisers on 
paddy rice is not entirely straight- 
forward. Because of the anaerobic or 
reducing conditions below the surface 
of the waterlogged soil, nitrates are 
best avoided; ammonium nitrate can 
be applied as a top-dressing, but it is 
too hygroscopic for easy use in rice- 
growing climates. Sulphate of am- 
monia is the most widely used nitro- 
genous fertiliser; other ammonium 
salts and fertiliser urea are also em- 
ployed, and so is calcium cyanamide, 
although the last-named has to be 
applied early and is unpleasant to 
handle in tropical climates. 

Questions of the best times and 
methods of application of nitrogenous 





Delivering fertilisers to a farm in the Far East 


it is difficult to persuade them to do so, 
except in districts where the soils are 
seriously deficient in P or K. Other- 
wise, straight nitrogen fertilising is the 
rule; where local organic manures are 
employed as a supplement to the 
chemical nitrogenous fertiliser they 
help to maintain the mineral status of 
the soil. 

With regard to potash, it should be 
remarked that paddy rice is generally 
grown on heavy clay soils, which are 
naturally well supplied with available 
potash. Potash deficiency is to be 
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fertilisers to paddy rice are still under 
investigation and the answers may 
differ in different places. Good results 
are generally obtained by applying 
ammonium salts or urea a few days 
before transplanting rice seedlings and 
then ploughing the fertilisers under and 
flooding the land immediately: this 
prevents nitrification of the ammonia, 
which could lead to losses. Failing 
this method, split applications are 
probably best, half of the nitrogen 
being put on when and how convenient 
around transplanting time and the 








other half applied as a top-dressing a 
month or six weeks later. If a com- 
pound fertiliser is applied at trans- 
planting time, a nitrogenous top- 
dressing can be given later. 

Because of the large area it covers, 
and its prime importance as a food 
crop, paddy rice is likely in future to 
offer the largest single outlet for 
fertilisers in the Far East, although 
until recently chemical fertilisers have 
been used more on economic crops. 
With greater realisation of the prob- 
lems of feeding a rapidly growing 
population the old attitude is changing. 
In a decade or so we shall probably 
find that many million tons of fertiliser 
are being used on rice alone. 


Wheat and barley 

Apart from rice, these are the small 
grains which are grown most widely in 
the Far East; together they cover 
nearly 150 million acres. Both autumn 
(or winter) and spring varieties are 
planted; quite generally the wheat or 
barley is grown as a winter crop which 
ripens rapidly in the spring and is 
harvested in time to allow rice, millet 
or some other summer crop to follow. 
This is one form of * double cropping’, 
which is a widespread practice in the 
warmer regions of the Far East. 

Where fertilisers are used heavily 
on wheat and barley, as in Japan, the 
crops receive similar treatment to that 
which is advised in Britain, with 
emphasis on nitrogen and the provision 
of phosphate and potash on soils 
deficient in these nutrients. Outside of 
Japan, wheat is mainly grown in the 
drier parts of the Far East, where, 
under a monsoon climate, the winters 
may be very dry indeed. Under such 
conditions fertiliser response is limited 
by deficiency of moisture, so that the 
use of fertilisers on wheat is not likely 
to develop as rapidly or extensively as 
on paddy rice. 

Oats and rye are much less widely 
grown in the region than are wheat and 
barley and they receive little fertiliser, 
so their manuring need not be dis- 
cussed separately. 


Maize 

There are about 40 million acres 
of maize in the Far East. Grown as 4 
summer crop in the monsoon areas, 
maize usually has an adequate moisture 
supply, and where field experiments 
have been done has responded well 
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to fertilisers. Indeed, in China it gave 
a larger average response to nitrogen 
than did any other crop, even paddy 
rice. Again, nitrogen is the main 
requirement, plus phosphate or potash 
on soils deficient in one or other of 
these nutrients. Judging by recent 
experience in the U.S.A., maize in the 
Far East should offer a large outlet for 
fertilisers in the future. 


Millet and Sorghum 
These crops (which include various 





different kinds of cereal all collectively 
known as millets) extend to over 140 
million acres. They are grown mainly 
in the lower-rainfall regions, because 
they can struggle along with a poorer 
moisture supply than can other sum- 
mer cereals. Under such conditions 
they make little response to fertilisers, 
and, indeed, the unleached soils, in 
which the millets are principally 
grown, usually contain sufficient avail- 
able phosphate and potash for the crop. 

Where the water supply is better, 


either from rainfall or irrigation, 
nitrogen gives good responses, but 
with a better water supply other more 
palatable or valuable crops than the 
millets are likely to be grown. Thus it 
seems unlikely that fertilisers will be 
used in large amounts on the millets, 
except perhaps in North China, where 
sorghum is a major crop in areas fairly 
well supplied with moisture. 
REFERENCES 
1. Richardson, H. L.: ‘ The Use of Fertilisers in the 
Far East’, Fert. Soc. Proc., No. 41, 1956. 


2. Ignatieff, V., and Page, H. J.: ‘ Efficient Use of 
Fertilisers ’, Rome, FAO, 1958. 
















A swarm of desert locusts flying at a height of under 50 ft. 


Dawn Attack 


Low-level attacks on a big swarm 
of desert locusts by three aircraft 
about 100 miles from Nairobi has re- 
sulted in the destruction of a large 
part of the swarm, which was first 
spotted crossing into Somaliland from 
the Ethiopian border by a Beaver 
aircraft of the Desert Locust Survey 
while on routine patrol at a height of 
50 ft. above the desert. 

A flight of three Beavers, each 
carrying 110 gal. of BHC, was sent in 
to attack the swarm at dawn the 
following day. Flying in close forma- 
tion at 100 m.p.h. and at a height of 
only 50 ft., they spread a swathe of 
death about 750 ft. wide. Their supply 
of insecticide lasted for less than four 
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minutes, after which they had to 
return to base—a rough airstrip — 
for a fresh supply. They took off again 
five minutes later and so they con- 
tinued until after dusk, when they had 
to land by the light of paraffin flares. 
The operation went on for many days 
and more than 1,300 gal. of insecticide 
was used. 

This was the first time that an attack 
had been mounted on such a scale; 
after the engagement the ground was 
covered several inches deep with the 
bodies of dead locusts. This can be 
better understood, since a square mile 
of swarm may contain from 50 to 250 
million locusts and the swarm attack 
covered an area of 100 square miles. 


The Survey, which this year has 
£419,000 to spend on desert locust 
destruction and research work, is 
administered by the East Africa High 
Commission and is charged with the 
job of preventing desert locusts getting 
into the three East African territories 
of Kenya, Tanganyika and Uganda. 
The particular swarm just defeated was 
100 square miles in extent and had it 
not been destroyed would almost 
certainly have flown into areas where 
it would breed and lay eggs, from 
which would have emerged millions 
more locusts to prey on the crops of 
East Africa. A single swarm may 
destroy as much as 2,000 tons of food 
a day. 
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HE coconut palm has been grow- 

ing in India since very ancient 
times and today the crop occupies a 
total area of about 1.6 million acres. 
Coconut growing, which was a flourish- 
ing industry for over a hundred years, 
suffered a serious setback owing to the 
heavy fall in prices after the first world 
war. Production became so un- 
economical that the growers neglected 
their plantations, and this sustained 
neglect has reduced their resistance to 
disease and the palms have become 
poor yielders. 

Realising the gravity of the situation, 
the Government of India constituted 
the Indian Central Coconut Com- 
mittee, a body representative of varied 
interests, to look after the welfare of 
the industry. This committee started 
to function in 1946 and has since taken 
both short- and long-term measures to 
rehabilitate the industry. 


Manuring ~ the first step 

Manuring experiments carried out 
at various research stations have shown 
that the coconut palm responds to 
applications of nitrogen, phosphorus 
and potash. The Indian Central 
Coconut Committee and the Depart- 
ments of Agriculture of the states 
principally concerned, have therefore 
been recommending the application of 
0.5 to 0.75 lb. of nitrogen, 0.5 to 0.75 
lb. of phosphoric acid and 0.75 Ib. of 
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Left: measuring and mixing the three fertilisers by hand for the trials. Right: a crop of green manure, Crotalaria striata 


Worthwhile Manuring 


C. M. JOHN, B.a., M.A.s., and K. JACOB, m.sc.* 





The most ambitious co-operative experiment on the manuring 


of the coconut ever attempted has now ended. A Coconut 

Fertiliser Demonstration Schemet was launched in 1952 by 

Potascheme of Madras, Messrs. Parry & Co., and the Indian 

Central Coconut Committee. The administrative and financial 

control of the scheme was vested with the first two participants, 
and the third gave the required technical guidance. 


potash per palm per annum, along with 
50 to 100 Ib. of green leaf, cattle 
manure or compost, depending on the 
conditions. 

Most of the soils in which the coco- 
nut palm is growing in India are 
deficient in organic matter, which was 
considered to be very necessary for the 
proper maintenance of the soil struc- 
ture, for retaining soil moisture, and 
for obtaining the maximum benefit 
from the application of fertilisers. 
Considerable importance was therefore 
also attached to the growing of green 
manure crops, either in situ, or on the 
borders of the estate or holding, for 
incorporation into the soil at the 
appropriate time. Crotalaria striata, 
Crotalaria juncea, Glyricidia maculata 
and Pueraria javanica were recom- 
mended. 

There was, however, very little 
response. The coconut growers, being 
very conservative by nature and having 
been disappointed for so long in the 
poor returns for their labours, were 
generally not prepared to adopt the 





recommended programme of balanced 
manuring. They were not at all sure 
that it would pay and, in any case, 
they would have to wait for about 
three years before they would obtain 
the additional yields which would give 
them an adequate return for their 
money and work. 


The Fertiliser Scheme 

It was apparent, therefore, that the 
best way to make the growers fertiliser- 
minded was to demonstrate the bene- 
ficial effects of improved manurial and 
cultivation practices and the resulting 
profit to be obtained by subjecting 
their palms to such measures. The 
gardens ultimately selected for these 
demonstrations covered all the major 
soil types and climatic conditions. 

The strip of land at the foot of the 
Western Ghats, known as the Malabar 


——— 





* Respectively former Director of Re- 
search, Indian Central Coconut Committee, 
now Director, Potascheme; and Agrono- 
mist, Potascheme, Bangalore, India. 

+t See Worip Crops, 1957, 9, 379- 
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coast, where 70% of the coconut palms 


of India are to be found, was the region 
chosen for these co-operative experi- 
ments. The entire tract of about 350 
miles, stretching from Tellicherry in 
North Malabar to Cape Comorin, the 
southernmost point of India, was care- 
fully surveyed in 1951-52 and 180 
gardens were selected. 

During the course of the next six 
years, however, a few owners had to be 
released from the scheme, due to the 
transfer of lands and for other reasons 
also, but by 1957, 154 coconut gardens 
were still participating, and thus in- 
dividual tree recordings of over 20,000 
palms for a period of six years have 
been obtained. 


Layout 

Each garden was divided into two or 
three plots, depending on the size and 
topography of the holding. There was 
a control or ‘A’ plot, where the owners 
undertook to carry out their usual cul- 
tivation and manuring practices, and 
there was one and, where possible, two 
“B’ plots to which complete NPK 
fertiliser mixtures were applied. Every 
palm was numbered. 

The inclusion of treatments with 
single nutrients or combinations of any 
two nutrients was ruled out because 
the region as a whole was well known 
to be deficient in all three nutrients. 
In any case, such unbalanced manuring 
would have had undesirable reper- 
cussions and created a bad impression. 


Treatments 

In the NPK plots, 55 Ib. N, 60 Ib. 
P.O, and go Ib. K,O per acre of 60 
palms were applied every year for the 
first three years (1952-54), while a 
standard dose of 45 Ib. N, 45 Ib. P,O; 
and go Ib. K,O per acre was given in 
each of the subsequent years. A higher 
dose of N and P was applied in the 
first three years in order to give a good 
Start to those palms which had been 
seriously neglected for many years. 


Organisation 

For the purpose of administration 
the 180 demonstration fields were 
organised into 11 units or centres of 
15-20 fields each. 

To ensure that the individual palm 
records were accurately maintained and 
regularly entered up, a demonstrator 
was placed in charge of each of the 11 
centres, and the overall supervision 
was carried out by three agronomists 
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— one for the south, one for the north, 
with the third acting as the overall 
co-ordinator. 

The duty of each demonstrator was 
to attend personally to the various im- 
portant operations, such as the sowing 
and incorporation of green manure, 
application of fertilisers, taking of 
periodical observations of the general 
condition of individual palms, as well 
as the recording of each harvest, tree 
by tree and bunch by bunch. 


A mounded sandy loam. This is a cultural 
operation practised in India 


Each demonstrator had to prepare 
before the beginning of each month a 
calendar for harvests and other opera- 
tions by contacting the field owners, 
and had to send a copy to each of the 
supervisors. With the help of these 
monthly working programmes the 
supervisors would check the demon- 
strators’ work in the field without any 
prior notice. 


Method of recording 

The following observations were 
recorded: 

1. The general condition of each 
tree, such as age, number of leaves, 
pest and disease attack etc., once a 
year. 

2. The bunch-by-bunch harvest 
record for each tree for each harvest, 
including ‘ shed nuts’, ‘ stolen nuts’ 
and ‘ barren nuts ’. 





3- An estimate of the number of 
nuts on the next four bunches after 
every harvest. (This not only served 
as a check on the accuracy of records, 
but also helped to build up a missed 
harvest, a factor which happened on 
very rare occasions. ) 

4. Apart from the tree-by-tree har- 
vest data, a bulk account of the total 
nuts at each harvest for the plots was 
also made to verify the former. (This 
record was invariably checked and 
attested by the owners.) 

5. All the above field data were 
systematically recorded and kept up to 
date in elaborate registers at the head 
office of Potascheme in Madras. 


Cost of manures 

As the effect of manuring on the 
yield of coconut palms can be obtained 
appreciably only after three years, the 
coconut growers who participated in 
the scheme had an agreement with the 
organisers whereby they were given the 
fertilisers as an ‘ interest-free loan ’ for 
three years and a discount of 20% on 
the current market price was also 
allowed. This was done to get them 
interested in the scheme and to learn 
the economic benefits of manuring 
coconut palms. It is interesting to 
record that about 87%, of the loans 
given have been fully recovered. 


Results 

The full statistical analysis of the 
enormous volume of data thus obtained 
has not yet been completed. However, 
the results have been analysed and 
summarised on the following basis. 
Simple averages of nuts per tree per 
year were calculated by dividing the 
total number of nuts obtained per year 
from January to December by the 
total number of trees in a plot and the 
treatment effects compared. 

A comparison between the treat- 
ments has also been made by con- 
sidering the ‘ pre-’ and ‘ post-treat- 
ment’ yields. For this purpose the 
yield of nuts in 1952 and 1953 has 
been taken as ‘ pre-treatment yield’ 
and those for 1955 to 1957 as ‘ post- 
treatment yield’. The yields obtained 
in 1954 have been kept out for the 
purpose of comparison, as it is possible 
that the fertilisers may or may not 
have influenced the yields during the 
third year of the treatment. 

This preliminary survey produced 
the following general conclusions: 

1. That the application of balanced 
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NPK fertilisers, combined with. green 
manure and timely intercultural opera- 
tions, gives an additional yield of 744 
nuts (35°%,) or 327 lb. of copra (44%) 
per acre per year, as compared to the 
yield of trees in the control plot. 

2. That the extra yield obtained is 
economical, the net additional profit 
accruing to the grower after deduction 
of the cost of fertilisers being Rs. 88 
per acre over and above the normal 
profit. 

3. That in the fields affected by 
‘root and leaf’ diseases NPK manur- 
ing, and spraying of fungicides and 


Mechanical Handling. -'The Mech- 
anical Handling Exhibition will be 
held at Earls Court, London, from 
3-13 May. Details from the Organiser, 
Dorset House, Stamford Street, Lon- 
don, S.E.1. 

Forestry.—'The Forestry Com- 
mission is to hold an Exhibition and 
demonstration of forest machinery on 
the Yorkshire Agricultural Society’s 
Show Ground at Harrogate on 4 and 
5 May. Details may be obtained from 
the Machinery Research Officer, 
Forestry Commission, 25 Savile Row, 
London, W.1. 

Grassland.—'The 8th International 
Grassland Congress will be held at 
Reading, England, from 11-21 July, 
1960. Enquiries and requests for 
application forms should be addressed 
to the Secretary, 8th International 
Grassland Congress, Reading, Berk- 
shire, England. 

Rural Extension.-'The 8th Inter- 
national Meeting on Methods and 
Programme Planning in Agricultural 
and Home Economics Extension is to 
be held at Wageningen from 5—29 July, 
1960. Further information from the 
Director, International Agricultural 
Centre, 1 Generaal Foulkesweg, 
Wageningen, Netherlands. 

Analytical Chemistry.-A  Sym- 
posium on ‘Analytical Chemistry in 
the Service of Agriculture ’, organised 
by the Midlands Section of the Society 
for Analytical Chemistry, will be held 
at Nottingham University on 14 and 
15 July, 1960. The programme will 
include papers on the following sub- 


jects: Determination of pesticide 
residues; determination of metals in 
50 





insecticides, help markedly in improv- 
ing the health of the palms. 

4. That the NPK manuring has 
considerable influence in _ bringing 
adult non-bearing trees to flower and 
produce nuts. 

5. That the application of an addi- 
tional dose of potash (2 Ib. of K,O 
instead of 1.5 lb.) and higher doses of 
N, P and K (1.5 lb. N, 2.5 Ib. P.O; 
and 2.5 Ib. K,O) results in increased 
yields in those cases where the standard 
dose (0.75 : 0.75 : 1.5) failed to show 
adequate response. This indicates that 
the normal dose recommended may 


Coming Events 


soils and plants; analytical aspects of 
dairy farming; determination of sys- 
temic insecticides; analysis of herbi- 
cides; the protection of the con- 
sumer against harmful effects of pesti- 
cide residues; determination of addi- 
tives in feeding stuffs. 

Registration forms may be obtained 
from Mr. C. A. Johnson, B.sc., 
B.PHARM., F.P.S., A.R.LC., Standards 
Dept., Boots Pure Drug Co. Ltd., 
Station Street, Nottingham, England. 

Rubber Research. — An International 
Conference on Natural Rubber Re- 
search, sponsored by the Rubber 
Research Institute of Malaya, with the 
support of the Government of the 
Federation of Malaya and the Rubber 
Producers’ Council, will take place in 
Kuala Lumpur from 26 September— 
1 October, 1960. The conference will 
be held in two sections running con- 
currently — one for research on natural 
rubber production, the other for 
research on the preparation and use of 
natural rubber and latex. Further in- 
formation from the Rubber Research 
Institute of Malaya, P.O. Box 150, 
Kuala Lumpur. 

Corrosion.—'The 1960 Exhibition 
will take place at Olympia, London, 
from ‘Tuesday, 2g November, to 
Friday, 2 December. A_ complete 
range of anti - corrosion materials, 
methods and equipment will once 
again help industry to fight the menace 
that costs Britain {600 million a year. 
Bookings are now being accepted and 
full information is available from the 
Organiser, Corrosion Technology, Leo- 
nard Hill House, Eden Street, London, 
N.W.1. 











have to be increased in the initial 
stages in the less fertile and less pro- 
ductive coconut tracts. 


Conclusion 

These extensive demonstrations in 
the growers’ own gardens have clearly 
shown the advantages and profit of 
applying balanced NPK _ fertilisers, 
together with bulky organic materials 
and with regular cultivations. 


An abridged version of a paper presented at the 
All-India Coconut Research Workers’ Conference, 
held at Trivandrum, Kerala, in December 1959, 
entitled ‘ Fertiliser Demonstrations on Coconuts in 
West-Coast ’, by C. M. John and K. Jacob. 







Agricultural Exhibitions 


France.—'The Paris International 
Agricultural Machinery Exhibition will 
be held from 1-6 March. Details may 
be obtained from Union des Exposants 
de Machines et d’Outillage Agricoles, 
95 rue Saint Lazare, Paris 9g. 

Italy.—-The 62nd International 
Agricultural and Animal Farming Fair 
takes place in Verona from 13-21 
March. Information may be obtained 
from the Secretary-General, Inter- 
national Agricultural Fair, Palazzo del 
Pallone, Verona. 

Persian Gulf. — Agricultural Show 
and Trade Fair will take place from 
31 March-7 April, 1960. Information 
may be obtained from Department of 
Public Relations and Broadcasting, 
Manama, Bahrain, Persian Gulf. 

N. Ireland. — The 93rd Ulster Agri- 
cultural Show is to take place from 
25-28 May. Further information may 
be obtained from the Royal Ulster 
Agricultural Society, King’s Hall, 
Balmoral, Belfast. 

England. — 'The Bath and West Show 
will be held from 1-4 June. Informa- 
tion from the Bath and West and 
Southern Counties Agricultural So- 
ciety, 3 Pierrepoint Street, Bath, 
Somerset. 

This year’s Royal Show will be held 
at Cambridge from 5-8 July. Details 
may be obtained from the Secretary, 
Royal Agricultural Society of England, 
35 Belgrave Square, London, S.W.1. 

The Great Yorkshire Agricultural 
Show takes place in Harrogate from 
12-14 July. Information from the 
Yorkshire Agricultural Society, Clifton- 
field, Shipton Road, York. 
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Tea plays an important role 
in Pakistan’s economy, and 
its value as a foreign ex- 
change earner for East 
Pakistan is second only to 
jute. Besides its export 
value, it employs 90,000 
labourers directly and many 
more in handling, transport 
and blending. 


5 the tea plant grows best in the 

monsoon climate of hot countries, 
East Pakistan is admirably suited for 
growing this crop and is rapidly 
becoming one of the major tea- 
producing countries of the world. 


Method of cultivation 

Tea is usually grown from seeds 
which are first planted in nursery 
beds. When the young plants are 
6-24 months old they are lifted and 
transplanted in fields. There they are 
spaced 3-4} ft. apart and set out in 
triangular or square formations. In 
recent years tea is being grown hedge- 
wise, spacing within the row being 
2-3 ft. and between the rows 4-5 ft. 
A system of shaping by pruning and 
plucking the young tea bushes is then 
followed to make the seedlings grow 
as quickly as possible into bushes of 
optimum size and shape which will 
give maximum yield. 

It is usually 4-5 years after trans- 
planting that the bushes come into 
full bearing. The tea leaves — mostly 
two leaves and a bud-are then 
plucked in 7/10-day rounds from 
April to December. This work is done 
by men and women, who strip the 
leaves directly into baskets or duck 
bags at their sides or toss them over 
their shoulders into baskets hung on 
their backs by thongs passing over 
their foreheads. 

After plucking, the leaves are spread 
on trays and withered in the shade. 
Next the leaves aie rolled and after 
that fermented for a few hours in a 
cool damp room. The leaves are then 
mechanically dried, after which they 
are ready to be graded and packed in 
wooden tea chests. 
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Pakistan’s Tea Industry 


5S. A. E. HUSSAIN 


The average economic life of a 
tea bush is from 40-50 years, and 
during this time weeding, cultiva- 
tion and pruning have to be kept up 
regularly. When the tea bush is in 
its prime, during one season it can 
yield sufficient leaves to produce as 
much as } Ib. of made tea. 


Increased production 

The tea gardens in Pakistan are 
situated at low altitudes, but the 
Pakistan Tea Board is taking steps to 
survey the possibilities of cultivating 
high-grown teas in West Pakistan and 
Azad Kashmir. ‘The teas grown are 
chiefly black, with only very limited 
quantities of the non-fermented green 
tea. 

The total production of Pakistan 
tea in 1955 was 52 million lb., in- 
cluding all commercial varieties, but 
plans and schemes are being devised 
to increase production to 80 million Ib. 
within the next 10 years. 

The total acreage under tea at 
present is 75 million acres. A gradual 
increase of this area is being aimed at, 
but the rate of extension is dependent 
on many factors, such as the avail- 
ability of machinery and spare parts, 
building materials for the factory, tea 


Tea pluckers at work in a Pakistan tea garden 





seed and finance. Each of the 122 tea 
estates, with two exceptions, is 
equipped with the processing facilities 
of a fully-fledged tea factory. Although 
most of the factories have up-to-date 
plant, the Central Government has 
issued licences for the import of the 
newest machinery to enable the in- 
dustry to improve its manufacturing 
processes. 


New Tea Research Station 

As part of this development pro- 
gramme, the Pakistan Tea Board has 
established a ‘Tea Research Station in 
the tea district of Sylhet. The Chief 
Scientific Officer, Dr. F. H. Abbasi, 
has visited the Tea Research of 
Institute of Ceylon and the Tocklai 
Experimental Station at Assam, India. 

Among the many problems to be 
tackled by the new Tea Research 
Station are the selection and introduc- 
tion of various suitable adapted strains 
from different localities for vegetable 
propagation; investigation of opti- 
mum light intensity for different kinds 
of tea and its relationship with shade 
and manure; promoting hedge plant- 
ing; investigations on physiology of 
nutrition; and soil surveys and 
analyses. 
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ROF. WIGGLESWORTH began 

his lecture by pointing out that 
the fauna of the orchard included 
insects, mites and spiders living on the 
trees and bushes, nematodes and earth- 
worms out of sight in the soil, and the 
moving population of birds searching 
for insects or pursuing less worthy 
aims. The fruit grower was, however, 
the most important figure in the fauna 
and was constantly interfering with the 
rest of the fauna. 









Simple remedies ineffective 

Pests had always been a problem in 
fruit growing. In the past simple 
remedies had been applied, whitewash, 
scraping bark, greasebands etc., but 
these had little effect and the popula- 
tions of pests were appalling. Forty 
years ago the hordes of aphids in 
Evesham so plastered the windscreen 
of Prof. Wallace’s* car that he said it 
was a dangerous occupation to visit the 
district during the spring hatch of 
plum aphids. 

The use of tar oil washes in the 
early twenties transformed the situa- 
tion. They did not, however, clear up 
every trouble and new problems arose 
demanding solution. These new prob- 
lems were serious enough, but prob- 
ably not so bad as the old problems 
that they replaced. 


Rise of a pest 

There were, he said, some hundred 
pests present on fruit trees, but many 
of them were too few in number to 
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Fauna of the Orchard 


The 12th Amos Memorial Lecture was delivered at East 

Malling Research Station by Prof. V. B. Wigglesworth, 

C.B.E., M.D., F.R.S., Quick Professor of Biology, University of 
Cambridge. 


cause appreciable damage. Any of 
them might become a serious pest if a 
change in conditions favoured it. 
Fortunately, under normal conditions 
the mortality amongst insects was very 
great. 

The mortality factors involved in 
this complex state of affairs have been 
divided into two broad groups by 
Harry Smith, of the Citrus Research 













Apple Capsid, Plesiocoris rugicollis 


Top: Adult and nymph 

Centre: Leaf damage by feeding capsid 

Bottom: Apple attacked by capsid 
Photos: Shell 


Station of California: density- 
dependent factors and density- 
independent factors. The first of these 
groups includes factors that reduce the 
population of a pest at a rate that is 
influenced by the size of the population. 

For example, insect parasites and 
predators kill increasing numbers of 
the insects they attack as the numbers 
of each increase. The competition for 
food and shelter within one species is 
perfectly density-dependent. Weather 
and insecticides are examples of 
density-independent factors. All these 
factors affecting different species inter- 
act, so that it seemed to him impossible 
to predict what might happen. 


Balance of nature 


The density-dependent mortality 
factors acted like a governor in keeping 
numbers within bounds. The balance 
between species was most steady where 
it was least disturbed by man, as in a 
derelict orchard. The balance was 
much disturbed in commercial orchards 
where the action of insecticides and 
other treatments might have removed 
some of the governing factors, e.g. 
competition between species, predators 
etc. The biologist felt there was safety 
in numbers and variety and liked to 
see a fair number of the pest species to 
sustain a population of their parasites 
and predators. The grower aimed at 
exterminating the pests and while 
there was nothing wrong with this 
aim it was hardly possible yet, he said. 


Ever-changing picture 


The fruit grower was constantly 


















changing his habits and these changes 
affected the fauna. Thus one pest after 
another had come to the fore and new 
insecticidal formulations and spray 
chemicals have been devised to deal 
with each new problem. 

Examples of insects becoming fe- 
sistant to sprays have turned up i 








*Former Director, Long Ashton Re- 
search Station, Bristol. 
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Attacked apple 


America, with codling no longer con- 
trolled by lead arsenate, and more 
recently in England, with the fruit 
tree red spider mite resistant to chlor- 
benside. Varieties resistant to these 
chemicals were probably present in the 
populations all along, but they were 
preferentially selected by the treat- 
ments. 

The habits of insects were con- 
stantly changing. ‘The apple capsid 
originally occurred only on willow, 
and the apple fruit rhynchites normally 
only on hawthorns in its early stages. 
Then the capsid developed a liking 
for apple and became a serious pest 
and the rhynchites, which now oc- 


casionally laid eggs in apple fruitlets, 
might become a pest, if hawthorns 
were eliminated. 

In spite of all the work done during 
the 46 years since Jesse Amos joined 
the Research Station at East Malling, 
the fauna still provided biologists with 
4 question mark. The large chemical 
firms possessed the initiative in the 
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Codling Moth, Cydia pomonella 
Larva in centre of attacked apple 


production of new chemicals and these 
were often in the hands of growers 
before their long-term effects had been 
assessed. Only the workers at research 


Apple Aphid, Aphis pomi 
Top: Aphids on underside of apple leaf 
Centre: Green aphid on apple twig 


Bottom: Over-wintering eggs 
Photos: Shell 


stations were, he considered, in a 
position to sort these problems out in 
an unbiassed fashion. They must 
decide what we really need to know 
and then pursue the enquiry to its 
logical conclusion. 


Summing up 

The lively discussion that followed 
the lecture was brought to a close 
with an enthusiastic vote of thanks 
proposed by Dr. G. H. L. Dicker, 
Head of the Entomology Section, and 
seconded by Mr. B. D. Moreton, 
Senior Entomologist at the Wye Sub- 
centre of the National Agricultural 
Advisory Service. 


Adult codling moth 


In his remarks Dr. Dicker em- 
phasised that neither mass destruction 
of the orchard fauna, nor biological 
control alone, could provide a reliable 
solution that would be acceptable to 
fruit growers. He considered that the 
best solution lay in a combination of 
chemical and biological control, with 
chemical sprays being used only when 
pest numbers were rising to damaging 
levels. The station was tackling the 
problems involved in this approach 
and seeking the necessary additional 
knowledge of the biology of certain 
pests. 

Mr. Moreton criticised growers for 
using potent insecticides, such as 
DDT, BHC etc., more frequently than 
was absolutely necessary before blos- 
som, ag in so doing they might be 
killing pollinating insects as well as 
predators. He made a plea for a 
minimum of routine sprays and for 
research on the assessment of the 
damage likely to be caused by dif- 
ferent levels of pest infestation. 
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Fig. 1. 


Introduction by 





HE article on the opposite page 

is interesting in that its author 
has tried to unite the good features of 
as many of the older methods as he 
could fit in, including the earthing up 
of Jethro Tull in the 18th century, the 
deep cultivation of the 19th-century 
improvers, the fertiliser placement and 
generous dressings of plant food of 
today, and the water-saving tied-ridge 
methods used in East Africa. All these 
have been linked up into one method 
with numerous ingenious touches by 
the author himself. 

The author states that he has prac- 
tised the method, but does not give his 
results: he quotes an experiment by 
the Italian agriculturist, Prof. Prato- 
longo, who by combining some of the 
improvements which the author has 
worked into his system got a yield of 
about 3 tons of wheat per acre, which 
is not uncommonly obtained in ex- 
periments in England. 

The value of any method, or col- 
lection of methods, can be determined 
only by actual trial. Obviously the 
method would be costly in labour and 
would need either hand labour for 
harvesting or a specially designed 
machine that could traverse a field set 
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The results of the first run to produce three furrows and two ridged mounds seen here in cross-section 


the furrows will be dammed 


SIR E. JOHN RUSSELL 





This article describes a 
system for growing wheat 
in twin rows on ridges, with 
diversified inter-row cul- 
tivation, weeding, deep fer- 
tiliser placement, subsoiling, 
drainage by furrows or 
rain storage by their dam- 
ming —all carried out as 
combined operations. 


up with open water channels without 
rattling itself to pieces. The author 
thinks that one could be designed and 
manufactured without serious dif- 
ficulty. In Portugal there are schemes 
for irrigating some of the land south 
of the Tagus and there is a considerable 
supply of farm labour at prices much 
less than in north-west Europe. If the 
author could try the method, then he 
could build up a balance sheet showing 
costs and returns. 

Should the method prove feasible 
it might be applied in other regions of 
low rainfall and cheap labour, e.g. 
Southern Italy, parts of Yugoslavia and 
North Africa, and in parts of some of 
the under-developed countries; also 











In arid regions 






The Cultivation of 











in countries of dearer labour where 
wheat has to be imported, but foreign 


currency is scarce. The idea of picking 
out the best and most suitable of the 
various ways of enhancing yields and 
combining them into a_ coherent 
method of production is being adopted 
in all advanced countries and accounts 
for the striking increases in yields in 
the wheatfields of England, the Nether- 
lands and elsewhere. 

In some of the under-developed 
countries wheat is in the peculiar 
position of indicating a rise in the 
standard of living, which gives it a 
kind of amenity value or, to put it 
more bluntly, a snob value. In India 
wheat has always been a popular food 
in the Gangetic plains of the north, but 
the taste for it is spreading to other 
parts of the country. In parts of East 
Africa it is already beginning to dis- 
place maize and sorghum. In many of 
these places, there is no shortage of 
labour at wage rates so low that 
ordinary Western standards of prac- 
ticability do not apply. The author 
would be doing a useful piece of work 
if he carried out a trial of his method 
on a sufficient scale to convince experts 
of its value. 
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Fig. 2. 


(4). The ridges have been earthed up (1) and the plants mounded (2). 


Wheat on Ridges 


NSTEAD of leaving the wheat crop 
™ itself after sowing, it is possible to 
promote growth and assist the develop- 
ment of the plants by means of a 
combination of operations which, 
though sound, have hitherto been 
regarded as too costly. Now, however, 
in view of recent developments in 
agricultural machinery, the application 
of the Integral System — a combination 
of a number of approved practices - 
has become an economic possibility. 


mid-mounted seeding machine with furrowing and 
rear-mounted seeding machine with furrow and ridger also rear-mounted 


Fig. 4. Right: 
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J. P. REBELLO* 


The Integral System 

This, in brief, is a combined opera- 
tion carried out in two separate runs 
by various tractor - mounted im- 
plements after an almost level seedbed 
has been prepared in the usual way. 
In the first run three furrows and two 
ridged mounds are produced and two 
twin rows of seed are planted (see 
Fig. 1). 

In the second run the tractor carries 
implements for the shallow cultivation 


rear-mounted furrowing and 


Cross-section of twin-row ridges after deep fertiliser dressing (3) showing the furrows opened for better drainage 
Dams (5) can be introduced if drought is expected 


The Integral System 


of the mounds, for opening the tops 
of the ridges and introducing a com- 
plete fertiliser mixture between the 
two rows of plants, for chiselling and 
loosening the soil at the bottom of the 
furrows after the passage of the tractor 
wheels and, if required, for damming 
the furrows at regular intervals (see 
Fig. 2). 

* Farmer, agricultural investigator and 
writer, Portugal. 


ridging implements. 

















































The first run 

The seeding machine shown in Fig. 
3 not only plants two twin rows of 
seed, but it also makes three channels 
and two mounds, each having what is 
called for convenience an ‘ over-ridge ’ 
(see Fig. 4). The mounds may be 
arranged, say, 24 in. apart — from centre 
to centre-and the over-ridges rise 
about 2 in. above the mounds; the 
channels between are about 1 ft. wide 
at the top with sloping sides and a 
slight slope is allowed so that any 
excess water can flow gently away when 
the rainfall is heavy. 

In semi-arid regions or conditions, 
where or when it is essential to con- 
serve all the water that falls, a system 
of basin rainfall storage is adopted. 
Here the channels are blocked by a 
succession of tiny dams, also produced 
mechanically; these basins hold up 
the water and so ensure that most of it 
passes down into the soil, the only loss 
being through evaporation, which can- 
not be avoided. 

The seeding rate per acre allowed is 
some 10°%-20°%, more than is the 
normal practice in the region. ‘The 
wide spacing between the rows is com- 
pensated for by closer planting in the 
rows. (This corresponds to the system 
of hedge-planting of other crops.— 
Ed.) 


The second run 
When the young plants are begin- 
ning to appear and, if the weather is 









Fig. 6 Implement for making the basins 
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Fig. 5. 


favourable, just before tillering, the 
second run is made with the machine 
shown in Fig. 5. One of the opera- 
tions carried out in this combined 
operation is shallow cultivation to 
break up the crust and turn in young 
weeds which would otherwise com- 
pete with the crop if allowed to grow. 
The over-ridge is thus broken up and 


+ Tillering: the development of new 


stalks. 


























Fig. 7 Inter-row basins after heavy rains 





Rear-mounted cultivator which places fertiliser between the rows and dams 
the furrows at intervals 


the loose soil is diverted on to the 
lines of young wheat plants, thus com- 
pensating for any loss of soil due to the 
crumbling of the sides of the channels, 
caused by heavy rain. 

Simultaneously, a deep, vertical cut 
is made with a following implement 
down the centre of each mound, and 
a complete fertiliser mixture is intro- 
duced between the two lines of plants, 
where it is in the best position to do 
most good. 

A third operation included in this 
run is chiselling or sub-soiling to 
loosen the soil in the bottoms of the 
channels and break up any compaction 
caused by the passage of the wheels of 
the tractor. 

Where or when drought is to be 
expected the dams can be remade 
mechanically as previously described. 
Fig. 6 shows the final appearance of 
the field and Fig. 7 shows the basins 
of water which have collected after a 
shower of rain. 


Inter-row spacing 

The arrangement in twin rows 
makes possible effective weed control, 
earthing up the young plants and 
effective placement of the fertiliser. 

The furrows form channels between 
the mounds which guide the wheels of 
the tractors like a train on its rails, so 
helping the steering and _ allowing 
rapid inter-tillage. 
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Fertiliser placement 

The fertiliser, placed as described 
above, forms a vein or lode close to the 
root zones and this gives more rapid 
and uniform absorption of the three 
plant nutrients than a surface dressing 
which depends on rain for its diffusion 
(particularly difficult with the phos- 
phates) down into the root zone. 


Basin-listing 

The method has much in common 
with the Peacock basin-lister system 
successfully introduced in North 
America some years ago and with the 
tied-ridge system, so well known in 
Africa for the conservation of moisture 
in semi-arid regions and studied by 
Hawkins at the National Institute of 
Agricultural Engineering in England. 


Yields 

With this combined system, higher 
yields can be obtained than would 
otherwise be the case where climatic 
conditions are difficult. In Italy, using 
his Integral System, which included 
subsoiling to 40 in. every seven years, 
Prof. Ferraguti obtained about 3} tons 
of wheat or 118 bushels of wheat per 
acre. 


Summary 

The Integral System is a completely 
mechanised combined operation of a 
number of approved and accepted 
practices for the control of weeds, for 
checking soil erosion and for the effec- 
tive conservation of water by prevent- 
ing run-off and for increasing the 
reserves of moisture in the soil by sub- 
soiling and by the formation of inter- 
row basins. 





Roving Correspondent 


Our roving correspondent — the 
Chairman of the Leonard Hill Tech- 
nical Group — has arrived in Kenya 
and has already met many prominent 
people concerned in the agricultural 
development of this rising country. 
At the time of going to press these 
included: Mr. R. S. M. Swynnerton, 
Director of Agriculture, East Africa, 
Dr. R. O. Child, Director of the Tea 
Research Institute, and Dr. M. G. 
Edwards, Chief Chemist of the East 
African Industrial Research Organisa- 
tion, with whom he discussed pro- 
duction and processing problems. He 
has also called on the Pyrethrum Board. 
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Biological Control of Lantana 


Lantana camara, a member of the 
Verbenaceae family, called wild sage, 
is well known in the tropics as a 
troublesome weed. According to the 
Bulletin of the Department of Agri- 
culture, conditions in Zanzibar suit 
the plant very well and in many 
situations it spreads to the exclusion 
of all other vegetation. Growing in 
dense masses to a height of 6 to 9 ft., 
it is particularly prevalent on the light 
sands within nine miles of Zanzibar 
town. While its spread has not been 
excessively rapid, in this area it is 
gradually assuming a dominant posi- 
tion on the waste land, and cattle are 
being progressively excluded from 
natural grazing within the coconut 
plantations where it is spreading. 


Present control methods 

Slashing is largely ineffective owing 
to the vigorous regrowth; digging 
out is effective, but is laborious and 
requires repetition, for Lantana seeds 
very freely. Hormone weedkillers have 
been tried, but well-grown plants have 
shown considerable powers of recovery 
and repetition would be necessary. 
To find a cheaper means of control 
a biological method was sought. This 
has been studied, in relation to Lan- 
tana, in other countries and more than 
one insect has been found to give 
effective control. 

One of these insects is Teleonemia 
scrupulosa, of the family Tingidae, or 
lace bugs. Teleonemia had already been 
introduced into Kenya and a small 
consignment was sent by plane from 
there in August 1958 and the insects 
were liberated the same evening on 
Lantana which was in flower beside 
the main road some two miles south of 
Zanzibar town. The Lantana occupied 
an area of two to three acres, covering 
it densely in parts, and smaller clumps 
and groups of plants spread in both 
directions along the main road. 


Destruction by defoliation 

The insects established themselves 
without difficulty and multiplied 
rapidly. By the end of the year the 
Lantana at the point of introduction 
was almost completely defoliated over 
an area of about 200 sq. yd., while 
appreciable destruction had _ been 
caused to a distance of 50 yd. from the 


centre. Plants 400 yd. away were then 
showing visible signs of infestation. 
Since then the insect has continued to 
spread, though at a slower rate. 

Teleonemia acts on the plant by 
sucking the plant juices from the base 
of the florets, which turn brown at 
the point where they are sucked, and 
fall off. Adult Teleonemia are quite 
small, from two- to three-sixteenths of 
an inch in length and not more than 
one-sixteenth in width. The insect 
will suffer examination without being 
unduly disturbed and it does not 
usually fly even when handled or ex- 
posed to sunlight. Thus, unless there 
are connecting plants of Lantana 
between one area and another it may 
be necessary to transport the insects 
to isolated areas to ensure its spread. 

When it has almost completely de- 
foliated a patch of Lantana, Teleo- 
nemia does not appear to desert it. 
Thus it was very noticeable that when 
new growth was put out after de- 
foliation it was immediately re-attacked 
and as a result the Lantana bushes 
dried out to such a degree that recovery 
was impossible, and now the area is 
being rapidly recolonised by other 
species, particularly by the grass 
Panicum trichocladum. 

Reports from Mombasa suggested 
that, although it caused a setback to 
Lantana, it was not capable of affecting 
it seriously. In Zanzibar, however, 
the position seems to be more hopeful, 
and it is likely that, given occasional 
assistance in spreading from place to 
place, Teleonemia will so weaken the 
Lantana that it will be replaced by 
other natural vegetation. 





NOTE FOR CONTRIBUTORS 
AND AUTHORS 


The editor welcomes authoritative 
articles and news items on agricul- 
tural machinery and agricultural 
methods, agricultural crops and new 
developments. 

Ashort synopsis should preferably 
be included to assist the editor and 
the manuscript itself should be typed 
in double spacing with plenty of 
margin and on one side of paper 
only. 

It should bear the name and 
address of the author and be accom- 
panied by sharp photographs or line 
drawings with suitable captions. 





































































































Successful rice production, 
under conditions not en- 
tirely favourable, has been 
made possible by planting 
suitable varieties under 
irrigation and by applying 


a system of crop rotation. 





HOUGH rice cultivation now 

covers 112,000 acres in Hungary, 
the comparatively high yields — about 
2,200 Ib. per acre — in a climate which 
is not entirely favourable to rice pro- 
duction are only possible by the strict 
application of a system of crop rotation 
and by irrigation. 

The first serious attempts to grow 
rice were made in 1933, but by 1939 
the area under rice was still only a 
little more than 75 acres. Even by 
1944, when rice growing under war- 
time conditions had spread to 12,300 
acres, Hungary had still to import 
17,000 tons of rice a year. 


Irrigation 

Though before the war there had 
been some sporadic attempts to de- 
velop irrigation, by 1939 only 35,000 
acres were receiving water, and much 
* of the plant was destroyed during the 
war. 


Rice in Hungary 


JOHN LEVETT 
































One of the most widely grown rice varieties in Hungary 


In order to increase the rice- 
producing area substantially it was 
necessary to create a big irrigation 
network — and this was done between 
1947 and 1957 in an area which had 
previously been barren plain. Most 
of the land thus irrigated had suffered 
badly from erosion and varied from 
acid to extremely alkaline soil. In this 
way the area of cultivatable land was 
enormously increased. 





















Disk harrows break up the topsoil to make it ready for planting the rice 





The most important feature of this 
post-war scheme was the damming of 
the Tisza* river, in eastern Hungary, 
to supply water to the Hortobagy plain 
through a network of canals which 
linked the river to its tributary, the 
Beretty6. In all, water was supplied 
to more than 700,000 acres and for 
the first time rice growing on a big 
scale became possible. 

So successful was this that even by 
1954 the balance had been tipped and 
57,000 tons of hulled rice had been 
exported. 


Crop rotation 

It soon became clear, however, that 
monoculture would lead to  pro- 
gressively smaller crops and a special 
seven-year crop rotation system was 
adopted. This rotation provided for 
rice cultivation for three years, for a 
grass or clover cover for two years, 
for one year with a cereal crop in dry 
culture and for one year with root 
crops. 

The advantage of this system was 
that the fertility of the soil was 
restored following the considerable 
leaching which takes place during rice 
culture. 


* The longest tributary of the Danube. 
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Irrigation by rain gun from canals on the Hortobdagy plain 


Rice varieties 

One of the most important factors 
in the production of rice in Hungary 
has been the selection of suitable 
varieties. Specific climate conditions 
as well as soil conditions had to be 
taken into consideration. Varieties im- 
ported from Turkestan proved the 
most suitable and were chosen for 
acclimatisation. ‘Two varieties, Dung- 
han Shali and Arpa Shali, have been 
most widely sown. More recently two 
varieties, Uzros 17 and Dobrovsky 129, 
have been imported from Russia, and 
Precoce Alorio, an Italian variety, is 
being sown after acclimatisation in 
Rumania, where it gave good crops. 

Specially selected types of the 
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Left: field of irrigated rice at Ocséd, Eastern Hungary. 
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Dunghan and Arpa varieties, particu- 
larly adapted to Hungarian conditions, 
are also being grown, and these take 
120-140 days to mature. 


Method of cultivation 

Cultivation is not much different 
from that in the traditional rice- 
growing countries. The drained fields 
are ploughed in the autumn and disk- 
harrowed in the early spring, with a 
final shallow ploughing just before 
sowing in April. Two weeks before 
sowing the ground is dressed with 440 
lb. of superphosphate per acre. During 
the second and third year heavy nitrate 
dressings are also given. 

Sowing takes place in mid-April, 


when the soil and water temperature 
has risen to 53°-57°F. Seed drills sow 
about 200 lb. of seed to the acre. 
Soon after germination, when the 
seedlings are about an inch high, the 
fields are flooded to a depth of 6-8 in. 
The water is kept at this level until 
10 days before the harvest, except for 
one period during the growing season, 
when the fields are drained and kept 
free of water for three or four days to 
ward off disease. 


Fish breeding 

One way in which the co-operative 
and State farms reduce their produc- 
tion costs is by breeding fish in the 
flooded fields. The fish—carp in 
particular —- do no damage to the crop 
and keep the fields clean by eating 
quantities of weed seeds. They grow 
to about 8 in. long during the growing 
period of the rice, and when the land 
is drained they are transferred to 
nearby stock ponds owned by fish- 
breeding farms. Since Hungary has 
no coastline, freshwater fish of this 
kind are an important food and so 
command a good price. 

One of the aims of this extension of 
rice growing in Hungary has been to 
make use of the poorer soils which are 
otherwise of little value. 

Proposals to more than double the 
irrigated area have been made in a 
recent report outlining the main details 
of the country’s second five-year plan, 
1961-65. ‘There seems no doubt that a 
big proportion of this land will be used 
for rice production and it seems likely 
that in the next few years Hungary 
will become an important rice-export- 
ing country. 


Right: rice harvesting on the Palotads State Farm, Eastern Hungary 
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For many years the roots of a plant 
were regarded merely as absorbing and 
anchoring organs. It was formerly 
considered that mineral salts entered 
the cell sap by a simple process of dif- 
fusion from the soil solution through 
the root cap. A concept little em- 
phasised, even today, is that plant 
roots are in contact not merely with a 
physico-chemical environment, but 
with a microbiological environment as 
well. 

Root hairs, as well as root surfaces, 
are covered with a mantle of micro- 
organisms, which affect the growth and 
welfare of the plant, not only favour- 
ably, but sometimes also adversely. 
This ‘ Fifth Column’ in the complex 
and involved study of plant nutrition 
is a factor of tremendous importance 
which was discussed recently in Lon- 
don by the Agriculture Group of the 
Society of Chemical Industry under 
the chairmanship of the late Dr. O. 
Owen. This is a brief summary of 
the two papers read at the meeting: 


Plant Roots and Soil Micro-organ- 
isms by M. E. Brown (Rothamsted 
Experimental Station) 

The term ‘rhizosphere’ was first 
introduced in 1904 to describe the 
zone of soil subject to the influence 





Mycorrhizal Relationship 


of plant roots-—this soil supported 
much greater microbial activity than 
soil more distant from the roots. From 
1904 the rhizosphere has been subject 
to considerable study in order to 
elucidate some of the relationships 
between roots and micro-organisms. 
The root excretions which affect the 
microbial population and micro-organ- 
isms, preferentially stimulated in the 
rhizosphere, have been closely ex- 
amined. The organisms can be 
grouped according to whether they 
have simple nutritional requirements 
or more complex ones, such as a need 
for amino-acids or vitamins. 

As far as the major groups of soil 
micro-organisms are concerned, dif- 
ferent plants exert different effects, 
which are also influenced by the stage 
of plant growth. The bacteria are 
abundant during the earliest period of 
plant growth and with some species 
are found associated with all parts of 
the root except the growing tips. 


The Ecological Significance of the 
Rhizosphere by R. M. Jackson 
(Rothamsted Experimental Station) 
Plant growths may be enhanced if 
rhizosphere organisms are able to make 
available to the roots essential nutrients 
present in an unavailable form, such as 


The Feast of the Borgias 


Members of the Pesticide Group of the Society of Chemical Industry and their guests at the annual dinner in London. Mr. F.C. 





insoluble phosphates. Growth stimula- 
tion may also result if plant-growth 
substances are produced by organisms 
in the vicinity of roots. In Russia it 
is claimed that increases in crop yields 
follow inoculation of seed with cul- 
tures of azotobacter, and bacterisation 
with azotobacter and other bacteria 
has now become an established agri- 
cultural practice. 

Closer associations which may be 
beneficial to the plant include mycor- 
rhizas and the association of rhizo- 
bium with legume roots. In the 
former the fungus becomes pre- 
dominant in the rhizosphere and may 
entirely replace the root hair system, 
providing a more effective mechanism 
for salt absorption and transport. In 
the rhizobium-legume association, after 
a short phase of multiplication in the 
rhizosphere, the bacteria enter the 
roots to form nodules in which nitrogen 
fixation usually occurs. 

Plants, however, may be killed or 
growth reduced when micro-organisms 
in the rhizosphere penetrate living root 
tissue and adopt a parasitic mode of 
nutrition. Between the extremes of 
beneficial symbionts and active patho- 
gens may be classed the majority of 
rhizosphere organisms whose roles are 
those of scavengers and commensals. 


Ad 


Bawden, Director of Rothamsted Experimental Station, proposed the toast to the Pesticides Group and Dr. Turtle, the Chair- 
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man, replied 
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A symposium arranged by 
the Agriculture Group of 
the Soctety of Chemical 
Industry. 


N all-day meeting to consider 
Pan potato was recently arranged 
by the Agriculture Group of the 
Society of Chemical Industry under 
the chairmanship of the late Dr. O. 
Owen.* This is a brief summary of 
the four papers presented:. 


Evaluation of British Potato 
Varieties by Mrs. N. McDermott 
(Nottingham University, School of 
Agriculture) 

The position of varietal preferences 
has completely changed since pre-war 
years in the early and second-early 
groups to earlier bulking kinds, but 
those varieties, introduced during the 
last 20 years in the maincrop group, 
have made no marked impact on 
Majestic and King Edward, which 
have been in British agriculture since 
the early part of this century and are 
still the leading varieties in England 
and Wales. 

Controlling potato diseases and 
pests, such as scab, blight, virus 
diseases and eelworm, is expensive and 
endless, and only improved resistant 
varieties offer an efficient and eco- 
nomical solution to these problems. 

Some new varieties having a claim 
to resistance to certain races of blight, 
to eelworm or virus diseases represents 
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Majestic 


The most extensively grown early maincrop variety grown in Britain. 


White long 


oval to pear-shaped 


a very good beginning. Many prob- 
lems still remain unchallenged, though 
much has been and is being done. 

In 1958, varying acreages of 74 
varieties were certified for seed pur- 
poses in the U.K., but a selection of 
17 fulfills the main trade require- 
ments; in fact, these cover 87% of 
the total acreage. Thus the remaining 
57 ‘others’ take up only 13% 
altogether and this latter figure covers 
those disappearing from commerce and 
small acreages of new releases coming 
into production. 


Potato Haulm Destruction by Dr. 
H. P. Allen (Plant Protection Ltd.) 
Dr. Allen showed how from the 









King Edward VII 


An extensively grown early maincrop variety. Long oval, parti-coloured with pink 
patches (hatchered) 
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1930s until the beginning of the 
present decade the main chemical 
haulm killer was sulphuric acid, with 
sodium chlorate in use on a much 
smaller scale. By 1951 tar oils, tar acid 
emulsions and sodium arsenite had 
become established and M.A.F.F. 
trials in that year showed that as haulm 
and weedkillers the order of pre- 
cedence overall was: (1) sulphuric 
acid — high or low volume; (2) tar oil 
fraction (TOF 54)-low volume; 
sodium arsenite — high volume; (4) tar 
acid emulsion (TAC 49) — high volume, 
sodium chlorate — high volume. 


Since 1955 widespread trials have 
been conducted with a new I.C.I. 
discovery. This is a quaternary 
ammonium compound 1 : 1’ethylene- 
2:2’ dipyridylium dibromide named 
‘ Diquat ’. It is very soluble, quickly 
absorbed into plant foliage and in- 
stantaneously absorbed and completely 
inactivated by soil. It has an LDs5, to 
rats by oral administration of 400-440 
mg. per kg. and a very precise residue 
analytical technique has indicated that 
residues of ‘ Diquat ’ in treated tubers 
are very little higher than 0.01 p.p.m. 

‘Diquat’ is very promising as a 
potato haulm- and weedkiller. Leaf 
kill is more rapid than arsenite and 
only slightly less rapid than acid. 
Stem kill is at least equal to arsenite. 


*We regret to announce the death of 


Dr. O, Owen on 8 January at his home 
in Essex. 
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Indications are that on dense haulm, 
2 lb. ‘ Diquat’ per acre is effective. 


Manuring of Potatoes by D. A. Boyd 
(Rothamsted Experiment Station) 

Recent manurial experiments on 
potatoes in Great Britain confirm 
previous results in showing that 
optimal dressings vary substantially 
from district to district, due to dif- 
ferences in soil fertility, but the 
average amounts of fertiliser nutrients 
applied by potato growers in each 
district are remarkably uniform and 
bear little relation to soil require- 
ments. 

Optimal dressings will vary from 
farm to farm with respect to previous 
manurial history and farming type; 
while rates of dressing also vary widely 
from farm to farm, these variations 
appear to be unrelated to the nutrient 
requirements of the individual fields 
as determined by soil analysis. Ex- 
periments show that fertiliser dressings 
should be reduced where F.Y.M. is 
applied, but farmers, in fact, pay 
virtually no regard to the fertiliser 
nutrients supplied by F.Y.M. 

Placed fertiliser is utilised more 
efficiently than broadcast fertiliser, 
but inefficient methods of placement of 
F.Y.M. and fertilisers have been 
widely adopted because of their greater 
convenience. On most farms potatoes 
and sugar-beet receive identical ferti- 
liser treatment, although their require- 
ments are by no means the same; this 
is again due to the convenience of 
using only a single mixture. 


Discoloration in Cooked Potatoes 
by }. C. Hughes (Low-Temperature 
Research Station, Cambridge) 

Although after-cooking discoloration 
is generally thought to be due to the 
formation of a coloured complex be- 
tween the o-dihydric phenols and ferric 
iron found in the potato, very little 
direct correlation had been found 
by previous workers between either 
of these factors and after - cooking 
blackening. 

Work carried out at the Low- 
Temperature Research Station, Cam- 
bridge, in conjunction with the 
National Institute of Agricultural 
Botany, Cambridge, has shown that if 
longitudinal cores are taken through a 
cooked potato from the stem to rose 
end, a direct correlation does exist 
between the distribution of the chloro- 
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genic acid group of phenols and 
blackening at the stem end. At the 
rose end, however, this relationship 
does not hold, due to the higher con- 
centration of citric acid found at this 
end of the tuber, which competes with 
chlorogenic acid for iron, with which it 
forms a colourless complex. A straight 
line relationship was found within 
individual sections of single tubers 
between blackening and the chloro- 
genic acid : citric acid ratio. 

Field experiments showed that the 
concentration of both these organic 
substances in the tuber was affected 









both by variety and the centre at which 
they were grown. At the blackening 
centre the level of citric acid was lower 
and the level of chlorogenic acid higher 
in all the varieties at this centre, where 
they all blackened to a greater extent. 

A correlation was found in these 
different varieties of potatoes between 
blackening and the chlorogenic acid : 
citric acid ratio, but due to the effect 
of other variables, such as iron, it was 
not as perfect as within individual 
tubers. The results, nevertheless, 
strongly indicate the important part 
both these factors play in blackening. 





Indian World 
Fair 

One of the largest agricultural fairs 
ever held was opened at New Delhi 
on 11 December by President Prasad 
of the Republic of India. Organised 
by the Indian Peasants’ Association, 
the exhibition, which covers over 5 
million sq. ft., looks like a miniature 
township, with buildings of both 
modern and Oriental design. Fourteen 
nations, two international organisa- 
tions, most of the Indian states and a 
large number of commercial firms and 
corporations are participating. 


Indian section 


The octagonal pavilion of the 
Ministry of Commerce and Industry 
provides a panorama of the leading 
industries of India — silk and artificial 
silk goods, cotton textiles, handicrafts, 
plastic products, chemicals, heavy and 
light engineering products, electrical 
goods, sports equipment and manu- 
factured rubber and leather products. 

The stories of economically im- 
portant agricultural crops — cashew, 
pepper, jute, lac, coconut and arecanut 
—are depicted in the pavilion of the 
Indian Council of Agricultural Re- 
search. These industries are supported 
by the work of some 300 agricultural 
research stations. 

The stand of the Extension Depart- 
ment of the Union Food and Agricul- 
tural Ministry shows how expert 
advice reaches the farmer and illus- 
trates the requirements of good hus- 
bandry. There are also models of 
India’s leading irrigation and hydro- 
electric projects in the Irrigation and 
Power pavilion. 





Rice and 


Fertilisers 


As a result of experiments con- 
ducted over a number of years on all 
the rice soils of Zanzibar, it is now 
possible to recommend a standard 
fertiliser dressing of 2 cwt. single 
superphosphate and 1 cwt. sulphate 
of ammonia per acre for all the soils 
used for rice growing in Zanzibar and 
for the ‘ mtifutifu ’ and ‘ kinyefu ’ soils 
in Pemba. 'To demonstrate to growers 
the value of these fertilisers a number 
of demonstration plots have been laid 
down on privately-owned rice fields. 
Each plot is split into a fertilised half 
and an unfertilised half. 

The figures resulting from these 
experiments indicate the profitability 
of applying fertilisers. Yields are given 
in lb. per acre of dry paddy. The 
purchase cost of the standard fertiliser 
dressing is Shs. 64/96* per acre. The 
labour involved in collecting and 
applying the fertiliser has not been 
taken into consideration, but it should 
not absorb more than a very few hours 
of the grower’s time. The paddy is 
valued at Shs. 1/25 per pishi of 4 lb. 
or 31 cents per lb. Thus an increase 
of 208 ib. of paddy per acre is required 
to cover the cost of the fertiliser. 

The net increase in yield of paddy, 
obtained by the growers, after allow- 
ing this 208 Ib. for the cost of the 
fertiliser applied, was an_ overall 
average of 466 lb. in the neigh- 
bourhood of Zanzibar, and 944 |b. 
around Pemba. Otherwise expressed, 
this means an additional yield of 


35% net and 55%, net. 


— 





* Shilling decimal coinage 
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In recent years there has 
been a growing use of 
liquid nitrogen fertilisers, 
which may be as good a 
source of nitrogen as solid 
nitrogen carriers and can 
be substantially cheaper. 
For small-scale users, how- 
ever, the cost is too great 
because of the heavy outlay 
for storage tanks and special 
applicators. 


URING the past few years, since 

about 1956, much experimental 
work has been done in the U.S.S.R., 
more especially in the Uzbek and 
Kazakh republics of Central Asia, on 
the use of liquid nitrogen fertilisers for 
cotton.! 

The fertilisers used were mainly 
liquid ammonia and Ammiakat A, the 
composition of which is 64-67% 
ammonium nitrate, 14-17°%, ammonia, 
and 16-22%, water with a total nitrogen 
of 34-37%. Ammiakat is said to be 
specially suitable for cotton growing 
in this part of the world, owing to its 
low vapour pressure. 

The manufacture of these fertilisers, 
as also technical assistance in transport, 
storage and application to the soil, 
was in the hands of the Chirchiksk 
Electro-chemical Combine (ChEKhK). 
Transport up to about 80 miles was 
necessary and tank cars were used, 
mostly for direct supply to distributing 
machines on the fields. Some of the 
Ammiakat was stored during the 
intervals between the three cotton 
sowings that were usually made in 
May, June and July. Altogether 15 
tank cars were used for ammonia and 
20 for Ammiakat. In 1956 a total of 
180,000 tons/km. was carried. 

The trials were spread over three 
State and nine collective farms with 
the help of specially trained teams pro- 
vided by the Combine. The first 
‘owing for various reasons was only 
2,720 ha. (instead of the 5,000 ha.* 
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Liquid Nitrogen Fertilisers in 


the U.S.S.R. 


W. G. CASS 
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Inter-row cultivation with simultaneous fertilising of potato plants on a State farm 
in the Omsk region of Siberia 


intended); the second covered 5,600 
ha., and the third was 4,050 ha. In 
this last case it appears that the 
vigorous growth of the cotton crop, 
combined with the inadequate height 
of the imported distributors, rather 
restricted operations. The _ total 
amount used on the 12,370 ha. was 
1,260 tons of Ammiakat and 245 tons 
liquid ammonia. 


Distributing machines 

For spreading the liquid ammonia 
they originally used some Czecho- 
slovakian trailer-type machines, with 
a tank capacity of 535 litres, which fed 
the ammonia into the soil to a depth of 
10-15 cm. ‘The Ammiakat was dis- 
tributed by means of experimental 
Russian machines of the hinged or 
suspended kind (PUA-1) and some 
American trailer machines were also 
used. These trailer machines had a 
tank capacity of 760 litres and oper- 
ated through dosing pumps. 

The results showed that the essential 





*ha.: 2.47 acres. 


disadvantages of the imported ma- 
chines were large turning radius, low 
position of the tank or the frame- 
supported outlet pipes with risk of 
damage to the crop, and the im- 
possibility of combining fertiliser ap- 
plication with cultivation or furrowing, 
thus increasing labour costs. Some 
of these defects were corrected by the 
Combine engineers. The Soviet ma- 
chine, PUA-1, had better means of 
attachment to the tractor or cultivator 
and superior manoeuvrability. Ferti- 
liser applicationi could also be com- 
bined with cultivation; its chief dis- 
advantage was its small tank capacity. 


Tank cars 

The distributing machines for am- 
monia were supplied from the tank 
cars without any additional pressure 
being required. In the case of 
Ammiakat, however, the pressure in 
the tank cars was as a rule insufficient 
and had to be supplemented by nitro- 
gen from gas cylinders. 

Some tests were made to determine 
ammonia loss in relation to pressure 
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drop and operating time. With large 
drops in pressufe — say, from 3 to 5 
atm. — the feeding time was shortened, 
though ammonia loss was greater. 
Under lower pressure more time was 
needed, but losses were reduced. 
Cultural tests were made by the 
Combine in collaboration with various 
research bodies, agricultural machine 
designers etc., both on large areas and 
on small plots, 0.8 to 3 ha. in extent, 
with two to four repetitions of each 
test. These showed that the beneficial 
effect of ammonia and the various 
brands of Ammiakat was much the 
same as that obtained with ammonium 
nitrate. On the ‘ sierozem ’ — a typical 
grey desert soil—the yields per ha. 
were 30-32 centners,t and somewhat 
larger — 34 or more — on the ploughed- 
up meadow land. The rate of applica- 
tion in all cases was 100-150 kg./ha. 
of nitrogen (total for three sowings) 
and 60-100 kg./ha. of P,O,. 


¢ centner: 100-120 lb.—a measure of 
volume. 


Cost 

Some idea of the cost is given. 
Labour costs appear to be less than 
half those for nitrate, namely, 0.2 to 
0.3 man-days for liquid, as against 0.7 
for nitrate per ha., with a total saving 
from the former of 40 roubles/ha. 
(Calculations by the Ministries of 
Agriculture of the two republics.) 

As regards capital cost, it is reckoned 
that 1 kilo of nitrogen in the form of 
ammonia is about 35°, cheaper than in 
ammonium nitrate. The cost of a 
nitrogen factory for producing 100,000 
tons ammonia per year is estimated 
to be at least 100 million roubles less 
than one producing ammonium nitrate 
in similar amount. 

In 1957 the scale of experimental 
work was considerably extended, up 
to 43,000 ha. (about 100,000 acres), 
and another liquid fertiliser was in- 
cluded in the form of aqueous am- 
monia (ammoniated water) with a 
nitrogen content up to 19%. Improved 
distributors of Russian design were 


Table x 
Pressure drop, | Feed or filling | Amount fed, | Ammonia losses 
atm. time, min. | Rg. | kg. %, 
I | 28 288 | 2 0.7 
I 25 283 I 0.3 
3 12 300 7 2.3 
5 16 285 40 14.0 
5 9 292 38 13.0 


Sugar-beet Factories 


A contract for the supply of two 
complete sugar-beet factories for the 
U.S.S.R. was recently signed in Lon- 
don by representatives of Techmash- 
import, of Moscow, and by Vickers 
and Bookers Ltd., a company recently 
formed for developing sales and supply 
of machinery for sugar-beet factories 
to the U.S.S.R., China and other 
Eastern European and Far Eastern 
countries. 

The value of this order, which has 
been under negotiation for a year, is 
about £8 million and it calls for the 
supply of two factories—one in the 
Moscow region and the other in the 
Ukraine. Each of the two factories is 
to have a daily capacity of 5,000 tons of 
sugar-beet and will be designed to 
incorporate the latest ideas on process 
automation. 
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News from U.S.S.R. 


New Cotton Varieties 

The Government of Uzbekistan, 
in Trans Caspia, the republic produc- 
ing over half the Soviet cotton crop, has 
decided that the varieties of cotton culti- 
vated there are to be” completely 
changed in the next three to five years. 

New varieties, ripening eight to 10 
days earlier, will be introduced every- 
where to facilitate the wider use of 
mechanised picking and make it 
possible to gather about go°%, of the 
raw cotton before the cold season sets 
in. The new varieties, which are also 
more resistant to disease, are expected 
to increase fibre yield by 2 to 3%. 

Seed breeding and selection farms 
will be enlarged and laboratories of 
radiobiology and biophysics of cotton 
and a laboratory of artificial climate — 
the first of their kind in the U.S.S.R. — 
will be set up. 










also available. The following figures 
are for part of the area treated: 


Table 2 


Area in | Fertiliser 
11,000 ha. | used, tons 


a en ae 





Anhydrous 
ammonia .. | 9.1 1,025 
Aqueous 
ammonia .. | 3-5 2,200 
Ammiakat A .. 2.1 1,025 
lotal a 14.7 4,250 
Conclusion 


Although considerable experience 
has now been gained in the use of 
liquid nitrogen fertilisers on the soils 
in Central Asia for cotton, further 
research will be necessary for other 
crops and other conditions. Plans for 
short-cycle nitrogen factories (without 
ammonia treatment or conversion 
plant) should ensure maximum reduc- 
tion in cost of building and equipment. 
Distributing machines of home manu- 
facture can also be further improved 
so as to reduce the losses of ammonia 
in operation or in storage, especially 
when aqueous ammonia is used. 


REFERENCES 
1. I. I. Burlachenko et al.: Khim. Promyshl., Dec. 
1958, 8, 492. 








The Most Useful Tree 


Dates have been cultivated com- 
mercially in southern Iraq since 4000 
B.c. An American author has rated the 
date palm as the most useful tree in 
the world. Today they are the prin- 
cipal food in an area spreading from 
western Iran to North Africa, and 
exports to non-producing countries 
total over 300,000 tons annually. 

In recent years important problems 
of production, processing and market- 
ing have arisen and so, at the instigation 
of FAO, the representatives of some 
15 countries and territories met a 
Tripoli, North Africa, to consider the 
present position and discuss the tech- 
nical problems of the industry. 

Among the subjects discussed were 
selection, breeding, cultivation prac- 
tices, tools and equipment, control 
measures against pests and diseases, 
processing operations, and the packing 
and shipping of dates. 


World Crops, Februory 1960 





EE Ee 


oft 
sal 
fro 


mai 
Ne 
Lar 
Natt 
mill 
soil, 
whe 
is a 
Aus 
zonz 
brov 


Wor 





Photos: Australian News and Information Bureau 


Combine harvester removing the ears, dehusking the grain and leaving the stalk standing 


Fertilisers in the Australian 


Wheat Industry 


WO of the main characteristic 

features of wheat growing in 
Australia are the low fertility of most 
of the wheatland soils and the rather 
arid conditions under which most of 
the wheat is grown. It must also be 
kept in mind that Australia’s 50,000 
wheat farmers run at least a third of 
Australia’s 152 million sheep. The 
Australian wheat belt is, in fact, a 
mixed farming region, with farmers 
often receiving more money from the 
sale of wool, skins and meat, than 
from their wheat. 


Australian soils 

Superphosphate is virtually the only 
fertiliser used, since Australian soils 
are almost all poor in phosphorus, the 
main exception being in sub-tropical 
New South Wales and Queensland. 
Large parts of Australia average a 
natural supply of about 200 parts per 
million of phosphorus in the surface 
soil, and even less in the subsoil, 
whereas in Western Europe the average 
1s about three times as high. Most 
Australian wheat is grown on the three 
zonal soil groups of black earths, red- 
brown earths and Mallee soils. 
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E. J. DONATH, .a.* 


In Australia there are now 
about nine million acres 
under wheat. The bulk of 
the crop is produced in 
conditions of low rainfall, 
with most of the rain fall- 
ing in winter. This, accord- 
ing to the author, is the 
reason why superphosphate 
is virtually the only fertt- 
liser applted in the wheat- 
lands. 


The Mallee soils are pedocals+ and 
have also been called solonised brown 
soils; they occur in Victoria, South 
Australia, Western Australia and New 
South Wales, are alkaline throughout, 
with a subsoil heavier than the surface 
soil, and might be related to the 
‘brown soils’ of America. The red- 
brown earths, which also occur in 
these four states, are pedocals, too, and 
are similar to the degraded chernozem{ 
of Russia and the reddish chestnut 
soils of America; they have a slightly 
acid surface soil, neutral to alkaline 
subsoil, and a sharp transition from a 


light surface to a heavy subsoil, usually 
at a depth of about 6 in. The black 
earths occur in northern New South 
Wales, southern Queensland and in the 
Wimmera of Victoria; they resemble 
the chernozem in being alkaline and 
dark and have a good physical structure. 

The Mallee soils are the poorest in 
phosphorus with 0.01-0.03% of P.O, 
in the surface soil, whilst the black 
earths with o.10-0.15% are well 
supplied; the red-brown earths have 
0.03-0.05%, of P,O;, which is well 
below most English and American 
soils. ‘Total phosphate in the surface 
6 in. of virgin soil, expressed as rock 
phosphate in Ib. per acre, amounts to 
1,000 in Mallee soils, 2,000 in red- 
brown earths and 6,000 in the black 
earths; about 90% of the wheat is 
produced on land of the first two soil 
groups. 





* Senior tutor in Economic Geography, 
University of Melbourne, Australia. 

+ Pedocals: (in the U.S.A.) soils on 
gently rolling or undulating topography of 
the drier climates, usually containing 
accumulations of calcium carbonate. 

t Chernozem: a Russian term for black 
earth. 
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Superphosphate applications 

In 1885 imported superphosphate 
was used for the first time in Australia. 
Towards the end of the last century 
wheat yields fell disastrously in South 
Australia—the main wheat-growing 
state at that time — and by 1900 nearly 
a quarter of the wheat areas in that 
state were receiving this fertiliser. It 
took about two decades, however, 
before the application of superphos- 
phate became a regular practice. 

The rate of application varies con- 
siderably, since wheat is grown under 
various soil and climatic conditions. 
Today Western Australia ranks first, 
using about 100 lb. of ‘super’ per 
acre, and New South Wales is lowest 
with about 40 lb. per acre; very little 
is used in Queensland. The spectacular 
improvement in wheat production by 
the use of ‘ super’ at these low rates 
is due to the fact that the fertiliser is 
not broadcast, but is introduced with 
the seed. 


Fertiliser placement 

Australia is probably the first 
country where ‘ super ’ was drilled into 
the soil with the seed. It is important, 
since the phosphate is mostly taken up 
in the first 6-8 weeks of growth. 
Over large parts of the Australian 
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wheat belt, desert conditions are 
approached and wheat can only be 
grown successfully when the ger- 
minating seed is helped to extend its 
roots in search of moisture. Wheat is 
even grown in areas with an average 
annual rainfall of less than 1o in., 
when, in addition, evaporation and 
transpiration are very high. 

The wheat is autumn sown and in 
the winter-rainfall areas of Western 
Australia, South Australia afd Victoria 
the crop faces a rather arid situation 
in the early stages of growth; a com- 
paratively small application of ‘ super ’ 
with the seed stimulates the early root- 
lets to extend and reach a wider source 
of moisture. This is not necessary 
under the summer-rainfall condition 
of the northern wheat belt in Queens- 
land and northern New South Wales, 
which may explain the big difference 
in the rates of application of ‘ super ’. 

As the climate in Australia changes 
from winter to summer rainfall the 
importance of phosphate fertilising 
diminishes. The drier the summer 
prior to sowing, the more important 
“super ’ becomes, and as the summer 
rainfall increases from south to north 
in New South Wales so the need 
diminishes. 

Available moisture is usually the 
























limiting factor for crop growth. In 
the Darling Downs of Queensland 
yields of up to 60 bushels per acre have 
been harvested without any application 
of superphosphate with as little as 
3 in. of rain subsequent to planting; 
however, the rich black clay soils of 
southern Queensland can store up to 
10 in. of moisture in the top 4 ft. 
during the fallow period, as the sum- 
mer rainfall is usually very large. But, 
as already stated, the black earths of 
Queensland and northern New South 
Wales have the highest phosphorus 
content of the three main Australian 
wheat soils. This factor and the dis- 
tribution of the rainfall explains why 
wheat can be grown there without any 
fertiliser; where superphosphate is 
applied, it is only in very small 
quantities. 


Phosphatic fertilisers 

Superphosphate is the only phos- 
phate fertiliser used in Australia. 
Rhenania phosphate, serpentine phos- 
phate, basic superphosphate and basic 
slag have been tried, but results were 
not so good. The use of less soluble 
forms of phosphate, such as silico- 
phosphate, has also not been found as 
satisfactory as ‘super’. 

In recent years research on the 
residual effect of superphosphate has 
proved that when previous applica- 
tions of superphosphate exceed 15-20 
cwt. per acre little, if any, response in 
yield was obtained with current super- 
phosphate dressings. This is not sur- 
prising, since a 20-bushel wheat crop 
removes from the soil merely the 
equivalent of 40 lb. of superphosphate, 
i.e. the amount of phosphorus removed 
is far smaller than the application. 
This residual effect is of considerable 
importance, as in such areas only 
maintenance requirements need to be 
applied; 40 lb. of superphosphate for 
a 20-bushel crop would be sufficient 
instead of nearly three times as much, 
as is often the case. 

In Victoria, however, it was found 
that, in most districts, payable increases 
in wheat yields can be obtained 
with a 20% or more increase in the 
usual superphosphate application. The 
residual effect of ‘super’ on Mallee 
and Wimmera soils is lower because 
these soils are rich in lime, particularly 
at a pH of 8 or more, and the phosphate 
is fixed in the form of a basic com- 
pound, hydroxyapatite, which has an 
extremely low solubility. 
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Nitrogenous fertilisers 

Nitrogenous fertilisers are not used 
at all on wheat in Australia, even 
though the wheat soils are rather low 
in nitrogen. The nitrogen content ex- 
pressed as sulphate of ammonia 
amounts to 3 tons in the top 6 in. of 
the Mallee soils, 5 tons in the red- 
brown earths and 7.5 tons in the black 
earths. Even the black earths, the 
most fertile Australian wheat belt soils, 
are slightly lower in nitrogen content 
than the prairie soils of the U.S.A. 
The Wimmera black soils (perhaps the 
best soils in Australia for wheat grow- 
ing in virgin state, have a nitrogen 
content of 0.115—0.15°%, whereas the 
Manitoba prairie soils of Canada and 
some of the good Russian soils have a 
nitrogen content of about 0.37%. The 
nitrogen content of widely spread 
Mallee soils amounts to only 0.02- 
0.07% in the surface layers. 


Why no nitrogen? 

Nitrogenous fertilisers are not used, 
as practically all wheat in Australia is 
grown on bare-fallowed land. Soil 
that has been kept under clean cultiva- 
tion for the previous season holds more 
water in the top 3 ft. at sowing time 
than if it has just been ploughed from 
grassland or from the stubble of the 
previous year’s crop. The difference 
may reach the equivalent of up to 4 in. 
of rain in many districts, which is of 
great importance, as the rainfall during 
the growing period is often well below 
10 in., and evaporation and transpira- 
tion are very high. 

The long bare-fallow period (some- 
times more than 12 months) makes 
application of nitrogenous fertilisers 
unnecessary. When wheat is sown in 
autumn after a bare-fallow, the soil 
has a high reserve of nitrogen accumu- 
lated during the fallowing period. At 
the Waite Research Institute in South 
Australia over go lb. of nitrate nitrogen 
per acre (equivalent to 4} cwt. of 
sulphate of ammonia) is present in the 
fallow to a depth of 3 ft. at seed time, 
an amount sufficient for the needs of a 
60-bushel wheat crop. That is the 
reason why nitrogenous fertilisers ap- 
plied to wheat sown on fallowed land 
have usually little or no effect on yield. 
_ As the season advances the nitrogen 
is depleted, some going into the crop 
and some being washed down into the 
subsoil. By the end of September, 
when the crop has made its maximum 
vegetative growth, the nitrogen content 
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is low, but the crop has then no further 
need for nitrogen. In the following 
autumn, when both temperature and 
moisture are favourable, nitrogenous 
compounds start to accumulate again, 
but it does not reach the high level of 
the previous 12 months. But again in 
the succeeding spring the nitrogen 
content rises to a sufficient level, which 
it retains during the dry summer, after 
which wheat can be sown again if bare- 
fallowing and the early rains can 
supply enough moisture for the seed. 


The bare fallow 

The effect of bare-fallowing on the 
nitrogen economy is, firstly, to allow 
time for plant debris to break down 
carbon compounds by oxidation and so 
create a favourable ratio of carbon to 
nitrogen; secondly, to allow nitrogen 
to accumulate by preventing the 
growth of weeds which would assimi- 
late it. Possibly cultivation may also 
help by promoting bacterial activities. 

Thus we see that the problem of 
nitrogen in the dry wheat belt of inland 
Australia is relatively simple. Nitrogen 
is accumulated each spring under the 
bare-fallow and is still there when the 
seed is sown in autumn, and this bare- 
fallow is necessary to conserve addi- 
tional moisture. As a rule the amount 
of moisture is the yield-limiting factor 
and not the amount of nitrogen. In 
the low-rainfall areas the application 
of nitrogenous fertilisers could produce 
a soft lush foliage which will burn off 
during the somewhat frequent hot, 
dry periods. The natural nitrification 
process on fallows usually results in 
the available nitrogen being present in 


sufficient quantities, and for this reason 
profitable increases in yields have not 
been obtained by the use of nitro- 
genous fertilisers. 


Nitrogen declining 

In spite of this system of bare- 
fallowing, however, the nitrogen con- 
tent of Australia’s wheat soils has 
declined seriously during the last 40 
years, which may account for some of 
the troubles, such as mottling in the 
grain. The decline in Victoria has been 
estimated to be about 30% of the 
original nitrogen content of the virgin 
soil. Yet a statistical analysis of wheat 
yields in South Australia over a period 
of 46 years has shown that improve- 
ments are due mainly to better varieties 
and the use of superphosphate, in 
spite of a decline in soil fertility, 
associated with nitrogen depletion. 

Large amounts of wheat are still 
grown on the exploitative short rota- 
tion of wheat and fallow, and in these 
areas the natural nitrogen reserves of 
the soil have been drawn upon for 
many decades; it is not known how 
long such nitrogen exploitation can 
persist without a decline in yield, but 
in Victoria it has resulted in a serious 
reduction of the protein in the wheat 
grain, especially in some parts of the 
Wimmera. 

Most of the wheat is grown under a 
longer rotation, such as fallow, wheat, 
oats or barley; during the last three 
decades it has been realised that even 
this longer rotational system can only 
succeed, if leguminous plants are 
allowed to grow during part of the 
fallowing period. 


Wheat harvesting in New South Wales, the largest producing state in Australia 
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Legumes increasing 

There are a small but increasing 
number of farmers in the dry areas 
who sow annual Medicago species in 
the Victorian Mallee, especially Medi- 
cago trunculata. Such a system of ley 
farming (rotation of crops and pas- 
tures) not only increases the nitrogen 
content of the soil, but also permits a 
higher carrying capacity of sheep. In 
the higher rainfall areas of the wheat 
belt, clover leys, mainly Trifolium sub- 
terraneum, have been established; in 
these areas wheat is sown after a very 
short fallow on land which has been 
under a pasture, including clovers, for 
a number of years. In Victoria it has 
been shown that, due to the clover-ley 
system, soil nitrogen can increase from 
0.06-0.11°%,, with a consequent in- 
crease in the protein of the grain from 
8—10%,. 

On an average each increase of 
0.01%, in the soil nitrogen is associated 
with an increase of 1°, in the amount of 
protein in the grain. Experimental 
work in Queensland and Western 
Australia has shown that an increase 
of about 10%, in protein content can 
be achieved by a 10%, urea spray at 
flowering time; maximum yield in- 
crease was obtained from _ sprays 


applied some weeks prior to earing. 

Unfortunately, wheat in Australia is 
generally not graded on its protein 
content and so the farmers are only 
interested in the amount produced and 
not in quality. This is one of several 
reasons why the clover or medic-ley 
system is followed only in a few small 
areas. Nitrogenous fertilisers are not 
used even in areas such as the Darling 
Downs of Queensland, where the 
amount of moisture in the soil might 
be large enough to produce a response 
not only with regard to protein content, 
but also in yield. 

It has been claimed that yields 
could be increased because more than 
half of the crop shows a reduced yield 
through nitrogen deficiency; however, 
it must be kept in mind that nitro- 
genous fertilisers are very costly in 
Australia. Should the f.a.q. marketing 
system be changed to a proper grading 
system, the application of nitrogenous 
fertilisers might be more profitable in 
some parts and without any doubt a 
legume-ley farming system would then 
be far more generally acceptable than 
it is today. 


Other nutrients 
No significant deficiency of potash 








has yet been reported in the Australian 
wheat belt. Soils of dry climates, e.g. 
the Mallee soils, usually have large 
reserves of available potassium. These 
soils contain about 0.05% of this 
element in exchangeable form in the 
surface 7 in., which is equivalent to 
about 1,000 Ib. per acre. As the 
stubble is either burnt or ploughed in, 
only that part of potassium taken off 
in the grain itself is lost. 

In small areas in Victoria, Western 
Australia and South Australia it has 
been found that the application of 
micronutrients, copper, zinc and man- 
ganese (in addition to superphosphate), 
has led to significant increases in 
yield. The Victorian Department of 
Agriculture recommends, for instance, 
for the Kaniva district of the Wim- 
mera, applications of 14 cwt. of super- 
phosphate, with 7 lb. zinc applied 
periodically. 


Summary 

Thus it is apparent that the fertiliser 
requirements for wheat in Australia 
are very different from those in Britain 
and in many other countries. In effect, 
superphosphate is virtually the only 
fertiliser now being applied to the 
Australian wheat lands. 





Hungary has been manufacturing 
agricultural machinery for nearly 100 
years and the manufacture of tractors 
was begun in 1923. Prior to World 
War II, 23 engineering plants turned 
out farm machinery, with a total 
labour force of 7,000, about 17%, of 
the overall manpower figure for the 
machine-building industry. | Com- 
petition forced the various firms to 
embark upon the parallel manufacture 
of many types of products with hardly 
any difference in build, the four 
biggest firms alone manufacturing over 
300 types. Some 35 to 40% of the 
total output was exported, mainly to 
Eastern and Near Eastern countries. 

At present Hungary is concentrating 
her efforts on the manufacture of har- 
vesting equipment (combine harvesters, 
straw dumps, swath cutters), silo com- 
bines, maize farming machinery (har- 
vester combines, sowers, huskers, 
shredders and square drills) and wine- 
growing equipment. 


68 


Hungarian Farm Equipment 


Her farm machine-building in- 
dustry is to be gradually switched over 
from the manufacture of trailed ma- 
chines to that of portable types. The 
latter have the advantages of requiring 
no special operators and of needing 
less material. In 1959, for instance, 
such a switch-over will be achieved in 
10 different types of farm equipment. 

The next important development 
concerns the designing of a universal 
underframe for farm machines. With 
some little effort it will be possible to 
mount on this all-purpose wheeled 
carriage any type of machinery — 
combine harvester, silo combine, corn 
combine or other agricultural machines 
—and before and after the harvest it 
can be used either as a hauling engine 
or as a means of conveyance. This 
expedient will allow of a considerable 
reduction of costs (from 50 to 60%), 
while promoting the utilisation of 
self-propelled agricultural machines to 
replace tractor-trailed types. 





Technical News 


Articles in the February issues of 
some of the other journals of the 
Leonard Hill Technical Group include 
the following: 

Automation Progress. —‘ Industrial 
Applications of pH Control ’. 

Chemical & Process Engineering. 
Special Feature— Filtration ’. 

Dairy Engineering—‘The Moni- 
toring of Radioactive Contamination 
in Milk’ by G. D. Smith, a.M.1.(BRIT.) 
R.E.; ‘ Practical Cleaning Routines for 
the Dairy-1’ by E. Booth. 

Manufacturing Chemist.—‘ Drying 
Plant’ by E. N. Simons. 

Paint Manufacture.‘ Rheology of 
Paint’ by C. C. Mell. 

Petroleum.—‘ X-Ray Testing in Pipe- 
line Works’ by M. Sircon. 

Food Manufacture.-Special Review- 
‘ Flavours and Flavouring Agents’. 

Specimen copies of the above 
journals are available on application 
to Leonard Hill House, Eden Street, 
London, N.W.1. 
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Maize in East Europe 


2—New Agrotechnical Methods 
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pip. inc. L. HORVATH 
1, 
ff OIL cultivation was formerly very 
backward in the traditional maize- 

7 growing areas of Eastern Europe, but 
y new methods have brought great im- 
af provements. As the climate is con- 
“ tinental, with only a very modest rain- 
) fall of 20-24 in. yearly, it is important 
» to hold the moisture in the soil. So, 
f immediately after the harvest, the land 
“ is disk-harrowed and in autumn, after 
4 liberal manuring, together with green 
fe fertiliser applications, deep ploughing 
d is carried out. Then, in the following 

spring, a final harrowing will produce 

a seedbed of excellent tilth. When the 

plants begin to shoot, a nitrogen fer- 
. tiliser should be worked in, using a 
, cultivator or turning hoe. 
' Such a programme of cultivation and Fig. 6. Check-sown field being cross-cultivated 
, manuring will produce outstanding 
: results. The record for the State farms Table x 





in Yugoslavia is 5 tons per acre; the 
co-operative farm in Gyekenyes, Hun- 
gary, obtained 3 tons of grain per acre, 





Stand density trials with the hybrid MV 5 (1957) 
Maize yields 








’ using 35 tons manure and one cwt. Test Sowing system Seedbed area No. of plants (15%, moisture) 
nitrogen fertiliser per acre. No. (cm.) (sq. m.) per ha. (tons/ha.) 
I. 50 X 50 0.25 40,400 7:9 
Planting systems 2. 53 X 53 a — 7-6 
i — , Oo X 40 0.2 y 
Tice traditional — se : uke ph - 028 aoe ¥ 
‘urope is 70 cm. (27-28 in.) and this 5. 59 x 59 0.35 28,800 7.4 
gives 8,270 plants to the acre. Re- 6 100 X 35 0.35 28,800 6.69 
search has shown that this stand 7. 70 x 60 0.42 24,000 6.7 
density is too small and that yields can 8. 105 X 40 0.42 24,000 6.65 
be increased by closer planting. 9 70 X 70 0.49 20,600 6.65 










Though the plants and the ears may be 
smaller, the yield of grain is greater. 

The Research Institute of the 
Academy of Sciences in Martonvasar, 
Hungary, obtained the results shown 
in Table 1. 

This shows that the traditional 
system of sowing in rows can be im- 
~— Nee proved by closer planting, but cultiva- 

AACS tion is then only possible by hand. A 
compromise is possible between plant- 
ing density and mechanisation; all 
innovations and modern methods are 
| & based on the fact that maize is in- 
= different to the shape of the seedbed, 
i which can be square, or the longest 
oblong. 

Thus it is possible to have wider 





: ‘Street 




































Fig. 7. Cross-section of the rows; the roots are fully utilising the earth under 
the lane 
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Fig. 9. A seed-grading plant used in Hungary 


spaced rows, up to 105 cm. (3.5 ft.), 
as in the U.S.A., and to sow closer in 
the rows. Test No. 6 in Table 1 
shows that, with a row spacing of 1 
m., nearly the same yield was attained, 
as in test No. 5, with a row spacing of 
59 cm., because the overall area was the 
same. Rows more widely spaced are 
easier to cultivate by tractor- or horse- 
drawn implements, but the space 
between the plants has still to be hoed 
by hand. Full mechanisation is only 
possible if the plants are placed in 
rows with crosswise lanes. 


Check-sowing 

This is a very old method, which 
was described in 1834 by the Russian 
agronomist, Chrinitzkij, and the Hun- 
garian, Csorba. The maize was 
originally check-sown in pockets by 
hand, but now machines are used. The 
main advantage is that the field can be 
cultivated mechanically, both length- 
wise and crosswise (see Fig. 6). Then 
hand hoeing — a laborious operation 
can be entirely eliminated. Further- 
more, the machines can plant the seed 
precisely in the pockets and only half 
as much seed is necessary, which 
results in a considerable financial 
saving, especially with the more costly 
hybrids. 

One disadvantage of this method is 
that on fields infested with vermin 
reduced yields may result, because 
there are no surplus plants to replace 
those destroyed. The sowing, too, 
needs to be done with greater pre- 
cision. The latest Russian machines 
are easier to operate, and only two 
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workers are necessary against seven 
with the earlier machines. Another 
disadvantage of complete mechanisa- 
tion is that the machines needed are 
costly and the operators require a long 
period of training. So where labour is 
plentiful it is often advantageous to use 
the older machines and do some hand 
hoeing. 


Twin-row system 

Prof. Kolbai, of the Hungarian 
Agricultural University, has evolved 
yet another system. Instead of having 
four rows with the usual 70-cm. 
spacings, he compressed the same 
number of plants into two rows 40 cm. 
apart, with a lane 240 cm. wide between 
each pair of rows (see Fig. 7). 

To determine if the soil in the lanes 
was fully utilised by the plants a deep 
trench was cut across the rows, the 
earth was washed awzy from the roots 
of the plants and it was established 
that roots filled the whole space beneath 
the lanes. 

The results, confirmed by test No. 4 
in Table 1, showed that the yield was 
nearly as much as with the traditional 
row distance of 70 cm. (see test No. 9). 

This system with its lanes makes it 
possible to use tractors for cultivation 
and ploughing, and no cross-cultiva- 
tion is necessary, because weeds can- 
not grow in the close-planted rows. 
The field can thus be cultivated right 
up to the harvest, which is semi- 
mechanised: the ears are broken by 
hand and loaded directly into trucks 
in the street; the stalks are cut either 
by mowers or forage harvesters. 


Table 2 


Harvests of silo maize of Soviet and Hungarian hybrid varieties 


Hybrid 


varieties 


Harvested by 
* Peace’ 
(tons/ha.) 


Martonvasar 39 
Odessa 7 wa 77 
Vir 25 - - 50 


Fig. 8. 


Ears/plant 


Harvested by 
* Sallai’ 
(tons/ha.) 


60 
69 
43 


Ears/plant 
(%) 


(%) 


> KW 
N Ww ve 


A trial in which soya beans are grown as an additional crop in the /anes 


between the rows 
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Table 3 
Harvests of silo maize in East Germany and Czechoslovakia 


Harvested by 
Schwaneberg 
(tons/ha.) 


Odessa 10 108 
Vir 25 - + 80 
Krasnodarskaja 

Valtinskij hybrid 

Cechosl. horset 


Hybrid 


varieties 


Yields 

In Hungary the co-operative farms 
‘Peace’ and ‘Sallai’ obtained the 
results shown in Table 2. The 
corresponding results for Schwaneberg 
State Farm in East Germany and for 


Ears/plant 


Harvested by 
* Chyne’ Ears/plant 


(%) (tons/ha.) (%) 


22 77-3 32 
34 62 42 
56.5 32 
59-3 39 
53-7 43 


the Chyne Co-operative Farm in 
Czechoslovakia are shown in Table 3. 

It is interesting that in the colder 
and rainier regions, greater yields were 
obtained with the same varieties, but 
with a lower percentage of ears. The 


food value, however, is almost the same 
because the succulent leaves and stalks 
are of less food value than the ears, 
which contain much starch. 

On average, yields of silo maize do 
not reach these outstanding figures, 
but an average yield of 35 tons per ha. 
or 14 tons per acre is quite possjble; 
the equivalent produced as corn maize 
is only g tons per ha. or 34 tons per 
acre. Silo maize is obviously the best 
and cheapest food for cattle and dairy 
farms where there is an adequate 
supply of silage. 

In East Europe tower silos are too 
costly and so pit silos are more gener- 
ally used. These have the advantage 
that the silage can be compressed by 
crawler-tractors. 





Land Reclamation 


Film produced for Shell-Mex and B.P. 
Ltd. by Random Film Production Ltd. 
in sound and colour. 35 and 16 mm. 
Time: 25 min. 

This film shows how useless wood- 
lands, land heavy with water or 
strangled with sedge, bracken, tussocks 
and rushes can be made fertile. 

The secret often lies in efficient 
drainage and in the multi-horse-power 
that modern land-working machinery 
can make available A properly worked 
out drainage plan, with a Government 
grant, can transform a farmer’s land 
and be within easy reach of his pocket. 

The film shows a Priestman ex- 
cavator with a side dragline which can 
clear the worst silted-up ditches; a 
Stanhay ‘Ditchmaster’, which is made 
to fit most tractors and which can be 
worked by farm labour; a ‘Sapper’ 
cleaner by Bomford and Evershed 
which, with only one operator, leaves 
a clean circular-shaped drain. 

For farms too small to justify owning 
such implements there are contractors 
with machines like the Barford ‘ Lin- 
coln’ cleaner, with which an ex- 
perienced operator can clean up to 30 
chains an hour of unobstructed ditch 
with one run of the machine. 

Wood clearance is also graphically 
described. First a bulldozer is let 
loose on the carefully surveyed wood- 
land, leaving a trail of torn up trees 
and scrub in its wake. Any remaining 
stubborn tree trunks are then blown 
up, after which a crawler with a heavy 
ripper is pulled over the ground, 
followed by a set of disk harrows. 
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Reports on Coffee 


Advice on Coffee Processing 


Experiments by the East African 
Industrial Research Organisation into 
coffee drying have resulted in the 
following definite recommendation to 
planters: 

The advice given is to complete the 
colour development with normal sun 
drying for four days — half the usual 
time; to machine dry at not more 
than 120°F; and then to complete 
the sun drying. Finally, if necessary, 
any damp coffee should be stored in 
simple, ventilated bins through periods 
of rain for final conditioning. 


Onion Flavour in Coffee 


Work at the East African Industrial 
Research Organisation has shown that 
delay during drying is the prime cause 
of the development of ‘ onion ’ flavour. 
It has now to be determined whether 
the taint is inherent in the bean itself 
or whether it develops during liquor- 
ing, for all coffee samples do not show 
this defect even after being subjected 
to gross delay in drying or to over- 
fermentation. 


Coffee in the Dominican Republic 


During the early 19th century coffee 
was first grown in the island of 
Hispaniola, and the first record of 
exports was noted in 1809, when 
8,000 sacks of coffee were despatched 
from the Dominican Republic, which 
is on the eastern part of the island. 


Coffee production at first was based 
only on consumption and a slight ex- 
port figure, and was mostly grown in 
the north-eastern Samana peninsula. 
In 1883 exports had risen to 275 tons. 
By 1920 coffee made up only 0.5% of 
total exports. Today it is the second 
most important export crop, earning 
the Republic in recent years over $30 
million annually. From 1920 to 1929 
production for export rose steadily: 
1920, 617,648 kg. worth $265,937; 
1929, 5,507,348 kg. worth $2,444,238. 

The Trujillo Government in 1943 
drafted a development plan for the 
coffee industry. The creation of the 
Government Bank of Agricultural and 
Industrial Credit has made possible a 
steady improvement in methods 
through loans to farmers and process- 
ing firms. Quality was improved by 
importing seeds from Colombia and 
distributing these together with selec- 
ted indigenous seed, obtained mainly 
from the south-east Barahona area, 
where the best plantations lie. 

Exports of coffee have risen from 
4,847,244 kg. in 1930 (value 
$1,483,008) to 10,564,390 kg. in 1943 
(value $2,469,141). 

In 1959, which was marked by a 
poor harvest, the greater part went, as 
usual, to the U.S.A. Exports to 
Europe in 1958-59 increased con- 
siderably and countries importing 
Dominican Republic coffee now in- 
clude Italy, Holland, Spain and 
Belgium. 
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The conditions of exposure 
in the tropics subject sur- 
face coatings to a more 
severe test than in tem- 
perate regions, and in 
coastal areas the effects of 
salt spray may be even 
more destructive to the 
paints on agricultural 
buildings and machinery. 


HE use of paints as protective, as 
"T velt as decorative, coatings has 
been developed to a very high degree 
by the industrialised countries of the 
temperate zones. When their use 
spreads to tropical regions they are 
subject to new conditions of use which 
may prove more difficult and de- 
manding. 

Paint may be a very minor part 
of the initial cost of building, but 
repainting represents from a third to 
a half of the normal maintenance costs, 
and thus merits careful attention if 
economical use is to be assured. 

The reactions, which occur in paint 
films on weathering and lead to 
eventual breakdown, affect both the 
film-forming component and the pig- 
ments, although certain of the latter 
may be regarded as inert reinforcing 
or protecting components. 


Agents of decay 

The agents which bring about these 
reactions, of which oxidation is the 
most important, are oxygen, water, 
light and heat, and the greater con- 
centration of the last three in tropical 
regions inevitably leads to more rapid 
breakdown than in temperate or cold 
regions. 

Those reactions which lead to the 
disintegration of the vehicle are of 
greater importance than those of the 
pigments which lead to fading or dis- 
coloration, but some pigments acceler- 
ate the photo-chemical oxidation of 
the medium, resulting in chalking, 
which may develop into excessive 
erosion of the whole film. 

However, the purely physical and 
chemical effects of these climates are 
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Paints in the Tropics—1 


P. WHITELEY, B.sc., A.R.1.c.* 



















Limewash n humid areas may rapidly become disfigured with algal stains, as on 
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this mosque in Zanzibar 


not the only factors which reduce 
durability. All paints require some 
degree of skill in application to obtain 
an acceptable standard of protective or 
decorative qualities, and the extent to 
which failures occur may be as much 
dependent on this aspect as on the 
climate or composition of the paint. 
Moreover, the paint, which is intended 
to protect or decorate a surface, is 
itself dependent on that surface, and 
the maximum service will only be 
obtained if the necessary degree of 
preparation is included as a part of 
the process. 


Lack of skill 


It has to be accepted that the tropical 
regions have not yet a supply of 
trained craftsmen who can be relied 
on to do the right thing every time, 
and produce a satisfactory job from 
the correctly chosen paint, while those 
who buy or specify the paint are often 
less specialised and less well informed 
on this material than are their counter- 
parts at home. 

For these additional reasons, allow- 
ance must be made for lower per- 
formance by paints, even though the 
right paint properly applied should 





normally give adequate service in the 
most difficult climatic conditions. 
The different factors in the be- 
haviour of paints will be dealt with in 
greater detail, before the paints them- 
selves are discussed, but it must be 
emphasised here that it is a combina- 
tion of these factors which usually 
results in lower standards of per- 
formance than are customary at home. 


Climatic factors 

For the study of paint behaviour 
two main types of tropical climate may 
be considered, the warm wet and the 
hot dry. In addition, areas close to the 
sea may have salt-laden atmospheres, 
and, although the salt has relatively 
little effect on the paint film itself, 
metal corrosion is greatly increased. 

In the warm and humid regions the 
higher elevation and intensity of the 
sun may be offset by the considerable 
cloud cover, so that the increased effect 
of light may be smaller than expected. 
Further, where humidity is almost con- 
tinuously at a high level, the presence 








* Tropical Paint Research Fellow, Build- 
ing Research Station of the D.S.LR., 
Watford, England. 
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of water in the paint film, although 
contributing to the chemical break- 
down, may result in partial plasticisa- 
tion, so that mechanical strains are 
lessened. 

But large changes in humidity, often 
accompanying large temperature 
changes, will have a drastic effect on 
the film as a result of swelling or 
shrinkage of the gel or network struc- 
tures when water is absorbed or dries 
out. Paint films are not completely im- 
pervious and the effect of water on the 
substrate must also be reflected in the 
paint; dimensional changes in wood, 
and corrosion in metals, are greatly 
enhanced by increased humidity. 

Apart from its effect on paint films, 
high humidity at the time of painting 
is also extremely detrimental, especi- 
ally to the painting of iron and steel. 
It has been shown that the success of 
paints for corrosion protection varies 
at different seasons, 7.e. it is dependent 
on the relative humidity. Every effort 
should be made to avoid painting when 
the humidity is over go% or the care 
spent on preparation may be wasted; 
when this is impossible painting can- 
not be expected to be satisfactory. 

High humidity is responsible for 
yet another destructive agency, the 
growth of moulds and algae on paint 
films or in the underlying material. 
The problem is encountered even in 
temperate climates, but assumes more 
serious proportions in the humid 
tropics. Mould growth, inside or out- 
side buildings, may occur superficially 
on the paintwork, or at times may 
develop from the substrate, e.g. wood 
or plaster, and disrupt the paint film 
without necessarily growing on it. 

While ultra-violet light is destruc- 
tive to most moulds, some species, 
e.g. Pullularia pullulans, seem to be 
able to grow on exposed surfaces in 
full sunlight, which is therefore not an 
important factor of the tropical con- 
ditions in this connection. Algae, 
which require light and a copious water 
supply or high humidity for their 
growth, are also a considerable nuisance 
in tropical building. 

The higher average temperatures of 
the tropics cause an increase in the rate 
of the chemical reactions, chiefly 
oxidative polymerisation and degrada- 
tion, which continue throughout the 
life of the film, and may also be 
responsible for corrosion and break- 
down of the incompletely protected 
substrate. 
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Good and bad paints on wood and galvanised sheet iron are seen in this exposure test 
in East Africa 


In the hot, dry areas the intensity 
and duration of insolation are very 
great and, coupled with higher air and 
surface temperatures, this may be the 
principal cause of breakdown. Fading 
and chalking are the most noticeable 
features, but cracking of inelastic 
paints is also rapid, increased by the 
large and sudden fluctuations in tem- 
perature which weaken and destroy the 
adhesion of the film. 

Moisture is probably essential for 
the chemical reaction in the film and 
in its absence in the very dry regions 
durability may be very good, in spite 


of the strong light and high tem- 
peratures. An additional effect, purely 
mechanical, in the hot dry regions, is 
the erosion caused by wind-driven 
dust and sand, and this can be reduced 
by suitably resilient characteristics in 
the film. 

One factor not often encountered 
in the tropics is the presence of cor- 
rosive gases in the atmosphere, but 
near sea coasts wind-borne salt spray 
is always severely corrosive and is even 
worse in the tropics because of the 
higher temperature and humidity. 

(To be continued) 


Storing Sweet Potatoes 


The storage of sweet potatoes, often 
considered impracticable in the Pacific, 
is being carried out successfully in 
Barbados Islands by a method de- 
veloped by the Department of Science 
and Agriculture of the Federation of 
the West Indies. 

Storage is in clamps resembling 
Irish potato pits and located in the 
open on well-drained sites. A clamp 
is prepared by digging out soil to a 
depth of 3-4 in. over a rectangular 
area 3 ft. wide and as long as is 
necessary to store the crop. 

The excavated floor of the clamp is 
lined with ‘trash’ of dried grass, weed 
cuttings, dried coconut fronds, banana 


leaves etc. The potatoes to be stored 
are laid on this floor and stacked with 
inward-sloping sides to a height of 
about 3 ft. The heap is then covered 
with more ‘trash’, followed by a layer 
of soil, 1 ft. deep. This in turn is 
covered with ‘trash’ to prevent rain 
from washing away the soil. 

Potatoes selected for storing must be 
dry and handled carefully to avoid 
bruising. Those showing signs of rot, 
bad bruising or attack by insects or 
disease should never be put in the 
clamp. While the potatoes may lose 
about 20% in weight during storage, 
they are still highly palatable after 
keeping up to four months. 
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Uniform Treatment of Seed 
with Liquid Seed Dressings 


There is evidence that seed 
treatments applied as liquid 
dressings are more effective 
than the same treatment 


applied as a dust. 


Just prior to the last war Prof. 
Adolf Zade, of Sweden, discovered 
that it was possible to treat seed with 
a liquid disinfectant, using the same 
small quantities as when using pow- 
ders. By this method there is no dust 
nuisance, no poisonous vapour and no 
toxic dust hazard. 

When using liquid seed dressings, 
however, it is important that the small 
quantity of liquid applied should be 
uniformly distributed, for with simple 
mixing it is possible for a single drop 
of liquid to fall on and to be absorbed 
by a few of the seeds and a large 
number may get no treatment at all. 

The ‘ Mist-O-Matic’ method of 
seed treatment, which has been de- 
veloped in the U.S.A., is now being 
introduced to seed merchants in 
Britain by British Schering Ltd. In this 
process each drop of liquid applied is 
atomised to produce a very fine spray 
mist through which the seed, under 
treatment, has to pass. This method of 
application is roughly equivalent to 
applying a single drop of liquid to 
4,000 seeds. A minute amount of 
liquid is thereby absorbed on the seed 
coat of every seed. The advantages in 
thoroughness of treatment and 
economy in the amount of applied 
chemical are obvious. 

Evidence is accumulating that treat- 
ments applied as liquid seed dressings 
are more effective than the same treat- 
ment applied as dusts (see Table 1). 
Powder dressings cannot get into the 
minute cracks and crevices in the seed 
coat and they cannot, therefore, reach 
the deep - seated fungus spores. 
Furthermore, the powder in any seed 
dressings does not adhere to the seed 
coat as well. Uniform distribution, 
deep penetration and good retention 
are essential for effective treatment. 
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dressing go 87 Nil 8 
Control untreated go 82 8 76 


93 Nil 24 

















0/ 


Healthy 


World Crops, February 1960 









Tea Research 


Annual Report for 1958, Tea Research 
Institute of East Africa, P.O. Box g1, 
Kericho, Kenya Colony. Pp. 49. 

The Tea Research Institute of East 
Africa was inaugurated in 1949 and 
has steadily developed over the past 10 
years along the lines followed by the 
older tea experimental stations at 
Tocklai, Assam, India and St. Coombs, 
Talawakelle, Ceylon. The station was 
originally at Kericho, Kenya, but has 
recently been moved to Timbili, by 
the South-Western Forest Reserve. 
Sub-stations are also being opened in 
Uganda and Tanganyika. 

The Annual Report for 1958 is now 
to hand and its perusal gives food for 
thought. The usual NPK experiments 
are described in the agricultural sec- 
tion, followed by simple observations 
on the development of tea leaf cuttings. 
The subject of soil pH is discussed in 
the chemical section along current 
lines and some interesting, but by no 
means new, facts are deduced. How- 
ever, the whole report seems to lack 
that inspiration which is so essential in 
research. The findings in tea culture, 
already worked out in other countries, 
need, of course, to be repeated in East 
Africa and the results correlated. 

A few obvious lines of work are 
apparent. Thus, if tea is to be grown 
continuously on the same soil, and to 
yield large crops, the use of leguminous 
shade trees is likely to be essential in 
due course. This complex subject is 
an urgent one for the tea areas of East 
Africa. 

Then there is the question of mass 
selection and tea breeding and the 
search for sub-varieties, types and 
cultivars suited to conditions in East 
Africa. This work should proceed 
hand in hand with clonal selection and 
the study of poly-clonal seed. A 
complete appreciation of selection in- 
volves a study of the chemical and 
physical make-up of the leaf, which 
links with problems of manufacture. 

Routine work is unavoidable, but 
the study of the deeper problems of 
research is the means whereby the 
scientist can help and guide the 
Practical planter in the proper develop- 
ment of this new industry in Kenya. 

C. R. HARLER 
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Production of Field Crops 


By T. K. Wolfe and M. S. Kipps. 
Fifth edition. Pp. 653. Illustrated. 
McGraw-Hill, New York and London. 
1959. Price 66s. 

This is an elementary textbook for 
students of agronomy, also designed 
for handy reference on the farm. The 
title of the book does not make it 
clear that the authors are concerned 
solely with agricultural practice in the 
U.S.A. There are, indeed, brief 
references to the origin, history, areas 
and yields of crops in certain countries, 
but it is doubtful whether this in- 
formation is sufficiently comprehen- 
sive to be of value. 

The first part of the volume, con- 
sisting of one-third of the book, is 
confined to the fundamental principles 
of crop production. This includes 
chapters on economic geography, 
elementary botany, plant improvement, 
seeds and seeding practices, fertilisers 
and lime, manures, tillage practices, 
weed control and crop rotation. It is 
inevitable that this part should suffer 
from compression and omissions which 
the bibliography appended at the end 
of each chapter does little to redress. 

The remaining three parts of the 
book deal with grain and cash crops, 
forage crops, and other crops. These 
chapters are packed with clearly and 
concisely stated information covering 
all aspects in the cultivation of in- 
dividual crops. The book is provided 
with a comprehensive glossary and 
index and the text interposed with 
numerous and uniformly good illustra- 
tions, maps showing the distribution 
of crops in the U.S.A. and a few 
diagrams, some of which are useful, 
but others of such an elementary 
nature as to make them more suitable 





as propaganda posters for display in an 
under-developed country. 

The fact that this is the fifth edition 
of a book first published 35 years ago 
is sufficient proof that it serves a useful 
purpose and there is little doubt that 
in its enlarged and rewritten form this 
new edition will continue to be appreci- 
ated by students in America for many 
years to come. 

D. H. GRIST 


Open Door to Plenty 


Brochure on agricultural chemicals. Pp. 
64. Illus. The National Agricultural 
Chemicals Association, Washington 6, 
D.C., U.S.A. 1959. Free on application. 


This interesting little booklet tells 
the story of man’s struggle to control 
some of the hostile elements that sur- 
round him-—the pests that destroy 
food and property and the insects that 
attack his health. It is specifically 
designed to give a better general 
understanding of the role of agricul- 
tural chemicals in the modern world. 

There are described the three ages 
of agriculture: the blood, sweat and 
tears period, which were not the ‘ gol- 
den years ’ some people like to imagine, 
but years of grinding toil, slavery, 
famines and plagues; the mechanical 
age, a revolution which began in the 
19th century and made it possible for 
one agricultural worker to produce 
enough for 10 people, whereas for- 
merly it required eight; the chemical 
age of today, the era of the widespread 
use of chemical fertilisers and pesti- 
cides, which is just beginning. One 
U.S. farmer can now produce enough 
food for himself and 23 other people. 

The agricultural chemicals specific- 
ally dealt with include, in addition to 
the insecticides, fungicides and herbi- 
cides, the rodenticides, antibiotics, 
plant regulators, the defoliants and the 
desiccants. It is stated that 300~-2,000 
different chemical compounds must be 
tested for every new pesticide which 
results; three to five years goes into 
the search, and the cost ranges from 
about $700,000 up to $1,500,000 
(£500,000) in most cases. 

There are 30 steps in the evolution 
of a new agricultural chemical, of 
which 12 directly concern the user of 
the product and the consumer of the 
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farm products. ‘They are the pre- 
liminary and secondary screening; 
preliminary testing for mammalian 
toxicity and for phyto-toxicity, fol- 
lowed by long-term testing; studies 
of the effect on taste and quality of 
crops; sampling the residues left on 
the plants and in the soil; and finally 
application to the Federal Food and 
Drug Administration that the new 
product will be useful in agriculture 
and safe to use at recommended rates. 

The four keys to pesticide safety 
given are: (1) read the label and 
follow the instructions exactly; (2) 
store the materials under lock and key 
in the original labelled containers; 
(3) apply the pesticides only to the 
crops specified, in the amounts speci- 
fied and at the times specified on the 
label; (4) bury empty containers so 
that they will not be a hazard to people, 
animals, river fish or valuable plants. 


F. C. COOKE 


Guide Book 


In every occupation and profession 
there are certain words and technical 
expressions which constitute an essen- 
tial factor in describing the tools, 
processes and phenomena involved. 
The field of agricultural chemicals is 
no exception-—on the contrary, new 
words are constantly introduced which 
the layman must comprehend for a 
fuller understanding of this complex 
new science. 

The Diamond Alkali Co., of U.S.A., 
have rendered a useful service in pro- 
ducing an ‘Agricultural Pesticide Guide 
Book ’, which, besides quoting a com- 
plete list of ‘ Diamond’ chemicals — 
insecticides, weed and brush killers 
and grain fumigants—contains a 
valuable glossary explaining the mean- 
ing of scientific terms now in common 
usage and the common and scientific 
names of a long list of common insects 
and common weeds. 


Sugar Year Book 


Sugar Year Book, 1958. International 
Sugar Council, London. Price ros. 


The International Sugar Council 
was set up to administer the Inter- 
national Sugar Agreement which was 
agreed upon at the United Nations 
Sugar Conference which ended in 
November 1956. Under this agree- 
ment the Council is charged with the 
responsibility of obtaining statistics 
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and other data which it considers 
necessary for the execution of the 
agreement and also of publishing such 
information. 

This year book and a monthly 
statistical bulletin fulfil this obligation. 
It provides information, by country, 
of sugar production, exports, imports, 
consumption and stocks for 1952-58, 
as well as world tables and statistics on 
prices and estimated requirements. 


Kumasi College 


The first number of the Journal of 
Kumasi College of Technology made a 


welcome appearance in November 
1959. It is hoped that this journal 


will contribute towards the scientific 
and technical progress of Ghana and 
will help to inform those interested 
of some aspects of the work done in 
the College. 

Among the many articles of interest 
in this first number is one by James 
Gordon, Senior Lecturer in Tropical 
Agriculture, on ‘Agricultural Educa- 
tion in the Development of West 
Africa ’, in which he declares that ‘ the 
agricultural trainee should be early 
weaned from any leanings towards 
bureaucratism he may have and taught 
that service to the farmer is his reason 
for existence’. ‘ The pace of agricul- 
tural development in West Africa, as 
elsewhere in the tropics’, he writes, 
* cannot be suddenly hastened, but can 
be increased, provided that the locally 
recruited men, on whom we must lean 
heavily in the future, are given a more 
realistic training to fit them for an 
agriculture which has no close analogue 
in the more developed countries ’. 

The journal is obtainable from the 
College of Technology, Kumasi, 
Ghana. Price 2s. 6d. 


Cambrian Forests 


Edited by H. L. Edlin, B.sc. 
Commission Guide. Pp. 104. 
H.M.S.O., London. 1959. Price 5s. 


This Forestry Commission Guide 
describes the extent, importance and 
attractions of a number of the forests 
they have formed among the Cam- 
brian Mountains. These forests in- 
clude within their boundaries many 
famous Welsh rivers and some of the 
principal mountains of Central Wales. 

Mr. Lloyd O. Owen, a Forestry 
Commissioner and chairman of the 
Commission’s National Committee for 


Forestry 


Illus. 








Wales, points out in the preface that, 
despite the peaceful setting of this 
region, great changes are taking place 
in the rural scene: ‘every year new 
plantations are added to the landscape 
and now, aided by co-operative forestry 
societies, private woodland owners, 
many of whom are farmers, are joining 
in the effort to restore the woodlands, 
whose timbers Wales contributed to 
the wars ’. 


Bulletins and Reports 


British Council. Annual Report for 
1958-59. British Council, 65 Davies 
Street, London, W.1. Price ts. 

British North Borneo—A Review of 
the Colony, Agricultural Development 
and Agricultural Enterprise, 1959. By 
D. H. Urquhart. Cadbury Brothers 
Ltd., Bourneville, England. Price 55. 

O.E.E.C. ‘ The Small Family Farm 
— A European Problem’. Project No. 
199/2, 1959. Price gs. 

‘Application of Atomic Science in 
Agriculture and Food ’, Vol. 2. Pro- 
ject No. 396, Report of the Working 
Conference held at O.E.E.C. Head- 
quarters, Paris, July 1958. Price 21s. 
Both publications obtainable from the 
European Economic Agency of the 
Organisation for European Economic 
Co-operation, 2 Rue André Pascal, 
Paris 16e, France. 

Soil and Land-Use Surveys: No. 6, 
British Guiana—1. The Rupununi 
Savannas. 2. The Intermediate 
Savannas. 3. General Remarks. By 
J. Stark, G. K. Rutherford, J. Spector 
and T. A. Jones. Published June 1959 
by the Imperial College of Tropical 
Agriculture, St. Augustine, Trinidad, 
West Indies. 

Alabama Polytechnic Institute. ‘Cost 
of Clearing Land ’, Circular No. 133, 
June 1959. ‘Farm Marketing of 
Truck Crops in Houston County’, 
Circular No. 132, June 1959. Both 
brochures published by the Alabama 
Polytechnic Institute, Auburn, Ala- 
bama, U.S.A. Price not stated. 

Tea Research Institute of Ceylon. 
‘Propagation of Tea Cuttings ’, Bul- 
letin New Series, No. 1, 1959, com- 
taining three articles: 1. Soil and 
Nutrient Requirements. 2. Shade and 
Water Requirements. 3. The Influence 
of the Nodal Leaf on Rooting, Growth 
and Flower Development. Published 
by the Tea Research Institute of 
Ceylon, St. Coombs, Talawakelle, 
Ceylon. 
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Nitrogen for Arid 


; Agriculture 
; In a paper on the ‘ Effect of Nitrate 
; of Soda on the Physical Condition of 
| the Soil in Warm-climate Arid Agri- 
culture’, published recently by the 
Nitrate Corporation of Chile Ltd., 
Professor Hugh Nicol, F.R.s., of the 
‘ West of Scotland Agricultural College, 
‘ discusses the use of nitrate of soda on 
the alkaline or saline soils on which 
f arid agriculture is widely practised. 
t He shows that nitrate of soda, which 
. cannot lose nitrogen by volatilisation, 
d is preferable to ammonium fertilisers 
: for alkaline or saline soils, because 
. ammonium fertilisers readily lose some 
" of their nitrogen by volatilisation on 
these soils; that the conception that 
. sodium is bad for such soils is not well 
7 founded; and that nitrate of soda is, 
g in fact, eminently suitable for use on 
s such soils, whether irrigated or not, 
: provided that (1) drainage is good and 
. (2) the soils are furnished with 5%, or 
. more of calcium carbonate and/or 
" calcium sulphate. 
l Whether or not sodium salts are 
harmful to the soil depends on two 
, factors: (1) the total amount of sodium 
i salts in the soil and (2) the proportion 
e of sodium to calcium. The total 
y amount of sodium salts in a soil is a 
ir property of the soil itself and of the 
way it has been managed. A soil con- 
i! taining a large excess of non-nitro- 
1 genous sodium salts may be nearly or 
quite unadapted to agriculture. If it 
st is cropped, however, it needs nitrogen, 
;, and there is no reason why this should 
if not be given as nitrate of soda. A 
. normal dressing of nitrate of soda 
h supplies far too little sodium to have 
a any appreciable effect. For example, 
- a application of 180 lb. per acre 
would increase the soil sodium by only 
n. one part in every 100,000 of topsoil by 
I- weight. 
I The proportion of sodium to cal- 
id cum will be high only in soils which 
id have both a high content of soluble 
ce salts and a high proportion of sodium 
th among their cations. Such soils are 
od frankly saline soils and are not usually 
of ‘fopped. In a non-saline soil the 
e, amount of calcium present is usually 


Sufficient to ‘take care of’ all the 
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Agricultural Chemicals and Supplies 





‘ Mapac ’ polythene gloves by Mark Anthony & Sons Ltd. 


sodium supplied in normal dressings 
of nitrate of soda. Thus a 2%, calcium 
carbonate content is equivalent to 100 
tons or more in the whole rooting 
depth under a hectare. By contrast an 
ordinary dressing of nitrate of soda 
will add only about 0.15 ton of sodium 
per hectare. Even if this slight increase 
of sodium is not offset by calcium 
supplied in superphosphate or by 
calcium salts native to the soil, an un- 
favourable reaction of nitrate of soda 
on the structure of well-drained soil 
need not be feared. 

Irrigation water of quite good 
quality (containing 100 p.p.m. sodium) 
may introduce six or more times as 
much sodium into the soil as that con- 
tained in a 400-kg. dressing of Chilean 
nitrate. Many waters containing much 
more than 100 p.p.m. of sodium are 
used successfully for irrigation and 
have no injurious effect on the soil 
structure. All available evidence sug- 
gests that under actual irrigation, 
sodium, which is weakly held by soil, 
does not accumulate. Soil deteriora- 
tion from the presence of sodium-rich 
waters does not come from good prac- 
tice, by which irrigation water is 
encouraged to pass through the soil, 
but from bad management whereby 


salty water is allowed to stagnate and 
evaporate so as to leave most of its 
dissolved salts behind as a crux. 


Protecting the Skin 


For any job where a barrier is 
required between the skin and the 
material to be handled ‘ Mapac’ dis- 
posable polythene gloves should be 
considered. Such gloves are already 
widely used in the U.S.A., both in- 
dustrially and domestically; they are 
also being used in food factories as a 
hygiene measure. While they are 
obviously not as robust as rubber, they 
are more pliant and much lighter. 
Possible uses that occur to us are for 
picking small red chillies, which in- 
flame the fingers, or for cutting up 
pineapple, the juice of which dissolves 
the cuticle between the fingers. Con- 
versely, there may be cases where the 
sweat of the hands might adversely 
affect a product. The gloves will not 
withstand heat much above 100°F. 


For Aerial Spraying 


The technical staff of The Murphy 
Chemical Co. has made a thorough 
study of leaf coverage for pest and 
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disease control and these trials have 
shown that effective coverage of low- 
standing ground crops can be obtained 
by the application of 2, or even less, 
gal. per acre if the droplets are small 
enough and of even size. For tall- 
growing crops, such as apples or hops, 
which present an even larger leaf area, 
this js even more important, for if the 
scars are too large or there is a 
high percentage of large droplets it 
will not be possible to effect proper 
coverage from the air. 

Aircraft are limited in the quantity 
of liquid they can carry and effective 
leaf coverage cannot be obtained sim- 
ply by increasing the amount of spray 
applied, as the aeroplane or helicopter 
would have to carry a load perhaps 10 
times greater if the droplet size is too 
large or uneven, and this would make 
their use uneconomic. However, the 
equipment now generally available for 
aerial spraying is capable of giving 
deposits as good as those provided by 
ground spraying machines. 

Three of their products deserve 
special mention: ‘ DeDeTane Special- 
A’ is a DDT emulsion in a concen- 
trated form for the aerial spraying of 
fruit trees; ‘ Dufox Potato Fungicide 
in Oil’, which contains MCO,* and 
* Murphy Copper Oxychloride in Oil ’. 
These are special formulations for 
aerial spraying using rotary atomisers. 
The advantages of using oil-based 
chemicals are that the liquid is lighter 
to carry and that as little as 1 gal. per 
acre of an oil-based product can give 
effective coverage, even in hot weather. 


Agricultural Weedkillers 


May & Baker Ltd. have produced a 
g5-page booklet giving details of the 
eight herbicides which comprise their 
range of selective weedkillers. It gives 
details of their make-up and formula- 
tions and provides the prospective 
buyer with a reliable guide to eco- 
nomical weed control. 

The section on spraying techniques 
provides useful advice for mixing and 
applying the weedkillers; then the 
requirements of individual farm and 
orchard crops are considered and this 
is followed by notes on the most im- 
portant weeds, dealing particularly 
with couch grass and wild oats. Brush- 
wood control, the treatment of forests 
and woodlands for the control of un- 


*MCO: Mercurated copper oxychloride 
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wanted scrub species and the removal 
of undergrowth cover to discourage 
rabbits forms the final section of this 
most useful brochure, which can be 
obtained free on application. 


Couch in Africa 


Dow Agrochemicals Ltd. have an- 
nounced that the first of their products 
to be marketed in East Africa will be 
‘Dowpon’, the systemic, selective 
grass weedkiller, which controls couch 
grass, Digitaria scalarum, a limiting 
factor in African agricultural economy. 
The East African branch will also 
distribute ‘ Cuprovit ’, the copper oxy- 
chloride spray for coffee; ‘ Parathion ’ 
and ‘ Metasystox’, the systemic in- 
secticide, for Farbenfabriken Bayer. 


Low-Ammonia Latex 


Natural rubber is a milky liquid, 
consisting of small particles of rubber 
dispersed in an aqueous medium, 
which is obtained by tapping rubber 
trees, Hevea brasiliensis. Unless a 
preservative, such as ammonia, is 
added, this latex quickly coagulates 
through bacterial action and it is im- 
possible to ship the material in liquid 
form for processing into rubber pro- 
ducts by manufacturers overseas. Am- 
monia, however, has several dis- 
advantages. 

Technical Service Bulletin No. 18 
of 1959, issued by Borax Consolidated 
Ltd., is entitled ‘ Boric Acid for Rubber 
Latex Preservation’. It has been dis- 
covered recently that one of the most 
satisfactory systems to use instead is a 
mixture of ammonia and boric acid, 
in which the ammonia addition is 
slightly more than that required to form 
ammonium borate in a concentration 
equivalent to 0.2°%, to 0.3% boric acid. 
Both of these additives are stated to 
give excellent storage stability with the 








additional advantages of being in- 
nocuous materials with no tendency to 
discolour latex films. 


Neptune’s Bounty 


Seaweeds, unlike land plants, are not 
grown in soil which is constantly 
being impoverished by successive 
cropping, but in sea water, the mineral 
constituents of which are being con- 
tinuously replenished by nature. The 
brown seaweeds contain all the 
elements present in sea water and when 
dried provide a whole range of trace 
elements in concentrated form. Sea- 
weed has been used as a manure since 
time immemorial. 

*Maxicrop ’, a concentrated liquid 
produced from a mixture of seaweeds 
in Moray Firth in the far north of 
Scotland, is offered by Seaweed Agri- 
cultural Ltd. as an ideal general plant 
food, an excellent soil conditioner and 
a wholly organic fertiliser. Although 
not rich in nitrogen and phosphorous, 
it contains all the other essential 
elements — calcium, potassium, sul- 
phur, sodium, iodine, magnesium, 
iron, manganese, copper, cobalt, boron, 
nickel, zinc etc.—in an organic and 
readily assimilable form. Alginic acid 
and related compounds, present only 
in seaweed, aie said to improve the 
soil structure by binding together a 
sandy soil and loosening a clay soil. 


A Correction 


Due to an oversight, it was in- 
correctly stated in our Review of 
Smithfield Show that ‘Cupravit’ cop- 
per spray, ‘Ceresan’ seed dressing and 
‘Hedonal’ weedkiller are marketed in 
this country by Baywood Chemicals 
Ltd. 


Revolutionary Fruit 
Fertiliser 


An entirely new concentrated granu- 
lar compound containing magnesium 
has been specially formulated by 
Fisons Fertilisers Ltd. to meet the 
requirements of the majority of the 
apple, pear and plum orchards of 
Britain. It is to be known as Fisons 
‘Tip Top Fruit Fertiliser ’. 

A feature of this new compound is its 
high analysis. The nitrogen (12%) 
supplied to the crop in nitrate and 
ammoniacal forms. Its availability to 
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the tree is thus immediate in early 
spring and later to stimulate bud 
initiation and increase leaf size. Potash 
(10%) is entirely derived from sul- 
phate of potash, generally recognised 
as the safest form, and of paramount 
importance in the production of high- 
quality fruit. The phosphate content 
(3.8%) ensures an adequate amount for 
fruit trees and also the requirements 
of grassed down orchards to maintain 
a first-class sward. 

The relatively high analysis of mag- 
nesium (5%) will offset existing com- 
mon levels of deficiency and act as a 
safeguard against development of de- 
ficiency. Recent experimental work 
has suggested that trees well supplied 
with magnesium may be less sus- 
ceptible to mildew attack and spray 
damage. 


Mouldy Rot of Rubber 


This disease, Ceratostomella fim- 
briata, and pink disease, Corticum 
salmonicolor, attack the tapping panels 
of rubber trees and seriously reduce 
the yields of latex. The best material 
for their control, according to the 
Rubber Research Institutes of Malaya 
and Ceylon, is a water-soluble paste, 
‘Fylomac go’, a synthetic organic 
fungicide. This concentrate is dis- 
solved at the rate of 4 oz. to g gal. of 
cold water and the resulting solution is 
applied to the tapping panel with a 
brush or a small pressure sprayer. A 
blue dye has been incorporated by the 
manufacturers, Plant Protection Ltd., 
so that it is easy to see at a glance 
which trees have been treated. 


It Pays to Spray! 


Will this season be a ‘ blight year’ 
in your area? This is the question 
posed by Pan Britannica Industries 
Ltd. in their attractive and informa- 
tive blight card, available on applica- 
tion through our Reader Service. The 
card gives the symptoms of the disease 
and the method of assessment of the 
severity of attack; it states the source 
and describes how the disease is spread 
from plant to plant through successive 
flushes of spores, depending on the 
weather, variety of potato and the 
growth stage of the crop. 

The danger signal is the occurrence 
of a Beaumont period —a period of 48 
hours during which the temperature 
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does not fall below 50°F, nor the relative 
humidity of the air below 75%. This 
indicates that blight is likely to occur 
within 7-14 days if the crop is at a 
susceptible stage. The danger period 
starts when the haulms meet and the 
damp conditions within this umbrella 
of foliage render the haulm susceptible. 

In their recommendations great 
emphasis is laid on insurance spraying, 
either by land machine or aircraft, in 
those areas where outbreaks are almost 
certain to occur, or are probable. 

‘Dithane’ sprays are specifically 
recommended, as this fungicide does 
not damage the foliage or check the 
growth of the crop; in fact, it is stated 
that it has a stimulating effect on leaf 
development. Another fungicide, 
‘Dithane M2z2’, is specially recom- 
mended where there is a deficiency of 
manganese in the soil. 

The total financial outlay is the value 
of 3 ton of potatoes and this insurance 
may prevent a loss of from 1 to 5 tons 
of crop per acre; furthermore, the 
stimulating effect of ‘ Dithane’ will 
give an extra } to 1} tons of potatoes. 


Bracken Control 


Why let bracken spread over your 
grazing lands now that it can be 
effectively controlled with ‘ Weedone 
Brackontrol’, the new low-volatile 
herbicide produced by Amchem Pro- 
ducts Inc. This material will not harm 
the useful grasses, but it is translocated 
through the root systems and up into 
the plant tops of the bracken, which 
alone is killed. 


Death to Flies 


A new insecticide, ‘ Nankor 44E’, 
for spraying on the walls and ceilings 
of farm buildings, labour lines and in 
refuse areas, where flies and insects 
breed and congregate, has just been 
announced by Dow Chemical Inter- 
national Ltd., S.A. It is recommended 
for the control of such insects as flies, 
cockroaches, lice and other parasites 
of cattle. The smell at the time of 
application soon dissipates and leaves 
no residual odour. 

The new material combines good 
residual properties with very low 
toxicity to warm-blooded animals, so 
that after a dairy barn has been sprayed 
and the spray has dried the animals 
may be safely turned in. The spray 


must not, however, be applied to milk- 
ing or feeding equipment in milk- 
processing rooms. 

The low mammalian toxicity of the 
product makes it specially useful in 
the control of parasites on animals. 
Diluted and applied externally it will 
kill lice, screw-worms and_ other 
parasites and prevent a reinfestation of 
the animals for three weeks after use, 
according to the manufacturers. 


Cocoa Pests and Diseases 


Cacao trees are attacked by many 
insect pests, including capsids, pod- 
borers and thrips, which cause serious 
losses in production. The plant also 
suffers from diseases, such as the 
ubiquitous black pod, witch’s broom 
and swollen shoot. Losses are also 
caused by rats, squirrels and birds, 
and in some countries parasitic plants 
are a problem. Finally, particularly in 
young plantations, weeds can be 
troublesome by competing with the 
crop plant for the available nutrients 
and moisture in the soil. 

Shell International Chemical Co. Ltd. 
have produced a profusely illustrated 
brochure which summarises the in- 
formation on the methods employed in 
cacao plantings to control pests, 
diseases and weeds and their advan- 
tages and disadvantages. More than 
just giving recommendations, the book- 
let gives ideas for further experimenta- 
tion which may lead to even more 
effective protection of the cacao crop, 
thus benefiting the grower, the manu- 
facturer and the consumer. 


Effective against Locusts 


The Bureau of Plant Industry of the 
Philippines recently carried out field 
tests using ‘ Sevin’ insecticide, pro- 
duced by Union Carbide International 
Co., on locusts. The experiment was 
made on the island of Mindanao and 
the area treated was approximately 
1,000 sq. m., a power sprayer, mounted 
on a jeep, being used. 

A spray concentration of 120 g. of 
this insecticide dispersed in 50 gal. of 
water was sprayed on a swarm of 
locust hoppers crossing the road at the 
site of the experiment. Thirty minutes 
after the application the treatment 
showed noticeable effects on the 
locusts and two hours later dead 
locusts were found beside the road to 
a distance of 5 m. into the field. 
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New Tanker Beet 
Harvester 


A new addition to the range of 
Peter Standen sugar-beet harvesters is 
the tanker model. This is designed 
to do away with the continual use of a 
tractor, with a trailer or other vehicle 
running alongside the harvester and 
causing undesirable consolidation of 
the ground. 

The front part of the new machine — 
that is, from the fore-carriage and 
lifting shares up to the top of the 
cleaner elevator -is the same as on 
their Mk. II ‘ Beet Harvest Master ’. 
From that point the topped beets are 
delivered into a tank which will hold 
up to 36 cwt. of roots. When the tank 
is filled the beets are emptied out by 
means of an elevator which goes right 
to the bottom of the tank. The loose 
earth falls through the slatted floor of 
the tank, which slopes down towards 
the bottom of the elevator, so ensuring 
the complete removal of the contents. 
The tank can be emptied in about two 
minutes, irrespective of whether the 
machine is moving or stationary. 

Prototypes of the new model, which 
have been on trial during the recent 
harvest, have given convincing demon- 
strations of their efficiency and labour 
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The ‘ Frigieri’ 


silage consolidator seen in action. 


Machinery and Equipment 





The tanker model Standen sugar-beet harvester 


economy and this was confirmed by 
our representative at a special display 
recently arranged at Ely in Cambridge. 


Silage Consolidation 


The purpose of the ‘ Frigieri ’ port- 
able silage consolidator, an Italian 








Photo: Agricultural Machinery Journal 


The rotating drum carrying the 


engine with a wheel which lifts the encircling ring. In this picture it has been raised 6 in. 
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machine manufactured by Benedict 
(Agricultural) Ltd., is to enable the 
farmer to make good silage without 
the addition of chemicals, to make it in 
a limited space and to do away with 
the use of the tractor for consolidating 
the material, which is a dangerous 
practice. This ingenious machine 
effectively compresses the green ma- 
terial, irrespective of whether it be 
wet or dry, or chopped and lacerated 
or merely cut. It is suitable for grass, 
lucerne, clover and clover mixtures, 
and for kale, beet tops and maize. 
The machine seen by our representa- 
tive in action on a farm near Canter- 
bury was the first to be operated in 
Britain, but others are in use in Yugo- 
slavia, France, Tunis, Algiers and the 
Argentine, whilst in Italy — its home 
there are about a thousand in use today. 
The machine is not easy to describe; 
in brief, it is a rotating mechanical 
compressor which will produce a solid 
stack, 20 ft. in dia. and up to 20 ft. 
in height, containing up to go tons of 
silage, with all the air uniformly ex- 
truded. The stack is progressively 
built up round a central rod and within 
a circular sheet metal ring. The com- 
pression of the silage is effected by 
nine, loose, concrete rollers, each 
weighing 1 cwt., which continuously 
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Dropleg attachment designed by E. Allman & Co. for applying ‘ Metasystox’ 


rotate round and round within the 
enclosure. The motive power is 
derived from a ‘Condor’ 4/5-h.p. 
paraffin engine, which follows a cir- 
cular path within the circle at a con- 
stant speed, dragging the nine rollers 
round and round on top of the silage. 
Green material is fed continuously 
to the heap, either direct from a cart 
or from a silage blower, or by means 
of an elevator; it is spread out 
uniformly by hand forking and as it is 
compressed so the stack grows higher 
and higher, lifting the enclosing ring 
automatically as it grows in height. 
When the stack reaches a height of 
between 15 and 20 ft. the machine is 
dismantled and re-erected on a new 
site, leaving behind a solid stack with 
an internal temperature of 108°F as 
registered by a Benedict long-stem 
thermometer. This is not a difficult 
business once the correct procedure 
has been learned; it takes one hour to 
dismantle and three hours to re-erect it. 


Moisture in Grain 


In wet weather a farmer can either 
postpone harvesting till the weather 
improves or he can take advantage of 
any dry spells of short duration, 
harvest his crop somewhat prematurely 
and dry it later, otherwise it will spoil 
i storage. It is, therefore, most im- 
portant for him to know the moisture 
content within the grain. The ‘Speedy’ 
moisture tester by Thomas Ashworth 
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& Co. Ltd. is recommended by the 
National Institute of Agricultural En- 
gineering for this purpose. 

The operating principle is that the 





This ‘ Graeco’ portable spray-painting 

unit, offered by Alfred Bullows & Sons 

Ltd., is air-operated and powered by 

electricity and is suitable for handling all 
types of fluids and semi-fluids 


moisture in the grain causes an instant 
release of gas from a special absorbant 
and the pressure of this gas is regis- 
tered on a gauge, which directly 
registers the percentagé’of moisture. 
A sample of the grain is taken and 


‘ground and a weighed quantity is then 


treated with the special absorbant in 
the instrument. 


Economy in Spraying 
During 1957 E. Allman & Co. Ltd. 
designed a special dropleg for attach- 





ment to the booms of their spraying 
machines for the application of ‘ Meta- 
systox’. This enabled the chemical 
to be applied in a narrow band directly 
to the sugar-beet plants with a con- 
siderable saving in chemical, so re- 
ducing the cost of spraying by approxi- 
mately 50%. 


Fertiliser Agitator 


The New Idea fertiliser spreader, 
produced in America, has a unique 
agitator which grinds, levels and forces 
the powder through the outlet ports 
evenly throughout the entire length of 
the hopper and at a preselected rate. 
This device prevents any build-up of 
material, packing of powder and 
irregular application. 

The machine is offered by the com- 
pany with 8-ft., 10-ft. and 12-ft. wide 
hoppers carried on two rubber-tyred 
wheels. The hoppers are flanged and 
made of heavy gauge metal. Its 
rounded construction gives added 
strength, so that the machine can be 
overloaded and rough handled with- 
out sagging, cracking or bulging. 

Also because of this rounded con- 
struction, the spreaders can be easily 
emptied simply by turning the machine 
over, as there are no corners to hold the 
fertiliser. Cleaning can also be carried 
out by passing sawdust through the 
agitator mechanism. Covers are water- 
tight and removable for easy cleaning 
and the bodywork is painted, inside 
and out, with an acid-resistant, rubber- 
based enamel, which protects the 
spreader from corrosion and abrasion. 

There is positive control of the rate 
of feed according to setting of a control 
plate, which has been calibrated to give 








‘Speedy’ moisture tester — a rapid method 
of obtaining the percentage moisture in 
grain 
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* Stroller’ 


compression 
mounted on two wheels 


3-gal. sprayer 


the correct amount of fertiliser per 
acre, according to the type of mixture 
used. ‘To eliminate guesswork there 
is a table in the lid of the hopper giving 
the dial settings for the different ferti- 
lisers. Thus, in addition to uniformity, 
there will be exact economy in the 
amount of fertiliser applied. 


For Spreading Fertiliser 


The ‘Horndraulic’ fertiliser spreader 
is offered by Steel Fabricators (Cardiff ) 
Ltd. in three sizes — 8 ft., 10 ft. and 
12 ft. It is strong and made of acid- 
resistant materials and is protected 
both on the inside from abrasions and 
corrosion. The machine is easy to 
operate and easy to clean after use. 





Orchard Mist Blower 


The Dorman ‘ Lindinger’ orchard 
mistblower has been developed for 
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low-volume applications on fruit trees 
and it has been successfully used in 
Denmark for a number of years. It is 
now being manufactured here under 
licence by the Dorman Sprayer Co. 
Ltd. 

It is a tractor-mounted sprayer with 
two supporting wheels which can be 
attached by one man in three minutes. 
It is not a heavy machine, so that 
spraying can be carried out on soft 
ground and immediately after rain, 
providing the conditions are suitable 
for the passage of a tractor; it has a 
low overall height, which makes it 
suitable for use where the foliage is 
overhanging, such as in a young 
plantation of coconut palms. 

All the controls are readily access- 
ible to the driver without leaving his 
seat. The sprayer is designed for rates 
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The Dorman-Lindinger mounted mistblower applying concentrates at apt roximately 


of application of from 24-50 gal./acre 
and for mist spraying a pressure of 
70 lb./sq. in. is normally used, but the 
pump is able to give pressures of up to 
350 lb./sq. in. if required. The spray 
tank, which has a capacity of 50 gal., 
is fitted with a paddle-type agitator, 
driven from the p.t.-o. The high- 
volume fan delivers 5,600 cu. ft./min. 
and is covered with a split casing with 
four outlet points, each nozzle being 
separately controllable, so that the 
spray pattern can be adjusted for trees 
of different sizes. When small trees 
are being treated the nozzles can be 
arranged to allow for two rows on 
either side of the tractor to be sprayed. 


Wheeled Sprayer 


A new 3-gal. compression sprayer, 
mounted on two wheels, is announced 
by the H. D. Hudson Manufacturing 
Co. of U.S.A. The ‘ Stroller ’, as it is 
called, can be easily run across lawns, 
down garden paths or between plant- 
ing rows. The handle is adjustable for 
height and the wheels can be removed 
if required. Other features include an 
82-in. spray lance with a fully adjust- 
able nozzle to give any desired spray 
pattern and a 14-in. brass pump that 
requires only 17 strokes to produce 
40 lb. pressure when the sprayer is 
three-quarters full. 
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25 gal. per acre, showing two of the four jets 
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World Crop Reports 


Cotton - Record Crop; Groundnuts - Production Down 


INTERNATIONAL REPORTS 


Cotton 

World cotton production in 1959-60, 
estimated at 46.6 million bales, will 
set a new record for the second suc- 
cessive year. This exceeds last year’s 
record crop by 2.4 million bales and 
the 1950-54 average by 8.2 million. 

The main increases in production 
over last season are expected in the 
U.S.A., Brazil, the U.S.S.R., Argen- 
tina, Pakistan, Spain, Egypt and Sudan. 
The increase is attributed mainly to 
larger acreage and improvement over 
last year’s poor weather conditions in 
some countries. 

Principal declines appear likely in 
Mexico, Syria, Uganda and Central 
America, mainly because of smaller 
acreage, and in China and India 
because of adverse weather. 

Production outside the U.S.A. is 
expected to decline this season for the 
first time since World War II. Foreign 
production is estimated at 31.9 million 
bales, 0.8 million below 1958-59. 
The largest decline is in China and 
several major exporting countries, 
while increases are likely in some of 
the importing countries striving to 
meet more of their own cotton needs. 

The U.S. crop of 14.7 million bales 
is up 3.2 million bales from 1958, 
but is near the 1948-57 average of 
14 million. Harvested acreage is esti- 
mated at 15 million acres, up 27%, 
from the 11.8 million in 1958, the 
lowest acreage for 82 years. Yields 
are at a record high of 470 Ib. per 
harvested acre this season. The larger 
U.S. crop this season is expected to be 
offset by a rise in consumption and 
exports. 

Cotton acreage in Mexico in 1959-60 
is down 0.7 million acres from last 
year’s near-record 2.5 million, re- 
flecting tight production credit. Pro- 
duction is now estimated at 1.7 million 
bales, compared with a record crop of 
Over 2.3 million last year. In Nicaragua, 
Guatemala and El Salvador acreage is 
also down sharply, mostly in marginal 
areas, and recent rains are likely to 
cut yields significantly. 

The North Brazil crop is 150,000 
bales larger than last year’s drought- 





Groundnut plants in East Africa. The nuts are found in the root system below ground 
level — see plant on extreme right 


stricken crop, and plantings in South 
Brazil are expected to be 15°%, or more 
above last season, partly because of 
Government encouragement and some 
producer pessimism regarding coffee. 
Plantings in Argentina may be at a 
record this season because of higher 
prices received by farmers in 1958-59, 
and Colombia continues to expand 
production to meet more of its own 
cotton needs. Peru may harvest less 
in 1959-60 because of insect damage 
and a slight acreage cut. 

Egypt’s first official estimate is for 
a crop of nearly 2.1 million bales, 
second only to the 1937-38 record of 
2.3 million. Good crop conditions 
will offset an estimated 8°%, acreage 
reduction from last season. Sudan’s 
acreage is at a record level for the 
second successive year, and the crop 
could well exceed the 1956-57 record. 
The combination of lower acreage and 
late plantings in Uganda, and summer 
drought and lower acreage in Syria, 
will cut production below last year. 
Drought and insects also reduced 
Tran’s prospects for a bumper crop, 
but Turkey and most other Near East 
countries expect large crops. 

Acreage in Greece is down 19%, 


from 1958-59 because of lower prices 
last season, but yield prospects are 
good and production is down only 5°%,. 

Spain’s cotton crop for this season 
is now estimated at a record 250,000 
bales (500 lb.) This is 35°% higher 
than the crop of 185,000 bales in 
1958-59, and 52%, above average pro- 
duction of 165,000 bales in the past 
five seasons (1954-58). Acreage also 
is at a new record level of 550,000 


acres, compared with 417,000 in 
1958-59. 
Recent floods have cut India’s 


1959-60 crop to about 4 million bales, 
but have been less severe in Pakistan, 
where an average to good crop is 
currently expected. The harvest in 
the U.S.S.R., now in full swing, could 
exceed the 1958-59 crop of 6.8 million 
bales as a result of good growing 
conditions this season. In contrast, 
China has had severe drought in about 
two-thirds of its cotton area and yields 
are likely to be down. 


Groundnuts 

World production of groundnuts in 
1959 is estimated at 14 million short 
tons (unshelled basis), 9% or 1.3 
million tons less than the record out- 
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turn of 1958, but 20%, or 2.4 million 

tons larger than the 1950-54 average. 

This is the first year since 1952 that 
world production has dropped from 
that of the previous year. 

The decline this year is due prin- 
cipally to reduced output in IJndia, 
China and French West Africa, three 
of the four world’s major producing 
countries. In contrast, the crop in 
Nigeria, the fourth major producer, is 
expected to be significantly larger than 
last year’s out-turn. 

North American groundnut produc- 
tion is down an estimated 6°/, because 
the 10% drop in U.S. output exceeds 
expansion in Mexico, the Dominican 
Republic and Cuba. ‘This decline 
reflects a 2%, reduction in acreage and 
an 8°, reduction in yields per acre. 

Production in South America (har- 
vested early in 1959) was up slightly 
from the previous year, as the ex- 
pansion in Brazil was somewhat 
more than the decline in Argentina. 
The 17% increase in Brazil appears 
moderate in comparison with the 70%, 
expansion between 1957 and 1958. 

While the rapid expansion in 
recent years has been slowed by un- 
usually dry weather, the long-term 
outlook seems to be for continued 
increases. In Argentina harvested 
acreage was 13%, larger than in the 
previous year, but rains delayed har- 
vesting and caused considerable insect 
damage to the tubers. Production 
consequently was down 14% from 
1958. 

Africa’s total production may be 
slightly larger than last year, prin- 
cipally because the increase in Nigeria 
is likely to exceed the decline in 
French West Africa. In Nigeria 
abundant rains in August and Sep- 
tember, following below-average rain- 
fall early in the summer, greatly im- 
proved crop prospects: total output is 
tentatively estimated at about 1.2 
million tons of unshelled nuts, com- 
pared with an estimated 1.1 million in 
1958. 

Prospects in French West Africa 
(including the Republic of Guinea) are 
less favourable due to dry weather, 
insufficient migrant labour, decreases 
in the use of fertilisers and selected 
seed treated with fungicide, and the 
smaller quantity of seed distributed. 
Unofficially it is estimated that the 
crop may be down about 8% from 
1958, but about one-quarter from the 
record production of 1957. 
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Production in the Union of South 
Africa was up one-third in spite of 
drought. Sudan’s record harvest was 
one-quarter larger than in 1958 and 


_ over four times the 1950-54 average. 


Groundnut out-turn in Asia is 
believed to be down about 14% from 
1958 as a resylt of sharp declines in 
India and China, which together 
account for 85 to go°%, of total Asian 
production. Heavy September rains 
and resultant floods reduced ground- 
nut prospects in Jndia, which prior to 
the rains were excellent. The out- 
turn is estimated unofficially at 4.5 
million tons or 17% less than the 
record crop of last year. 

Severe drought in the major ground- 
nut producing areas of China are 
believed to have reduced the crop 
sharply. Unofficially the out-turn is 
placed at 2.5 million tons, against an 
estimated 3 million tons in 1958. 

The only other significant change in 
Asian groundnut crops this year is the 
13°% increase in Burma’s production. 


REGIONAL REPORTS 
Rhodesia 


Kenaf was grown on about 1,200 
acres in 1958. About goo,000 Ib. were 
produced on 500 acres in 1957. 
Botanists are trying to find a better 
seed and now recommend at least two 
types — both developed from Cuban 
seed. 

Kenaf offers a domestic substitute 
for imported jute for bag making in 
Rhodesia. It can be produced with 
considerably less labour than jute if 
satisfactory machines can be de- 
veloped, and in recent tests, using a 
Danish harvester and binder, the 
labour requirement was reduced from 
100 to two units. Kenaf lends itself 
to machine handling more readily than 
does jute because it does not need ret- 
ting and hand stripping. 


West Germany 

The tobacco crop in 1959 may not 
total more than 35 million lb. This 
would be nearly 20% below the 43 
million Ib. last year. 

Production of all kinds of tobacco 
is expected to drop, with the biggest 
percentage decline likely for Burley — 
from 14 million Ib. in 1958 to 10.6 
million this year. It is probable that 
only 3 million lb. of flue-cured tobacco 
will be harvested this year, compared 
with 4 million in 1958; cigar tobaccos 


may total 21.5 million lb., compared 
with 25 million a year ago. 


Thailand 

The 1958-59 soya bean crop is 
estimated at 979,300 bushels, one-fifth 
below the 1 million bushels grown in 
1957-58. Yields were down slightly, 
but reduced acreage, resulting from 
dry weather in North Thailand, 
accounts for most of the decline. 

Thailand has two crops of soya 
beans, one interplanted and harvested 
in September and the other grown 
alone in rice paddies after each year’s 
rice harvest. Most of the crop is 
harvested in March from the rice 
paddies. The 1958~59 estimate in- 
cludes soya beans harvested in Sep- 
tember 1958 and March 1959. 


England and Wales 

Apart from occasional spells of cold 
weather with widespread frost and 
some snow showers which fell mainly 
in western and ncrthern districts, the 
weather during November was change- 
able and mild with a good deal of fog 
intermittently dispersed by gales and 
heavy rain. 

Conditions were favourable for cul- 
tivations during the month; good pro- 
gress was made in most areas and 
arrears of work were largely made up. 

Some early-sown crops of wheat 
germinated slowly and were patchy 
due to the dry conditions, but on the 
whole, crops progressed satisfactorily. 
The small acreage of barley sown ger- 
minated _ satisfactorily. Oats also 
germinated well and were vigorous and 
healthy. The small acreages of mixed 
corn and rye looked well. Beans for 
stock feeding were not yet showing in 
many areas, but where through the 
ground germination was satisfactory. 

Lifting of potatoes was virtually 
complete. Tubers were generally in 
satisfactory condition, although some 
frost damage in clamps was reported. 
Conditions were also favourable for 
the harvesting of sugar-beet and good 
progress was made. The quality and 
condition of the crop were good. The 
condition of mangolds was satisfactory, 
although the crop was light; lifting 
was well advanced. Turnips and swedes 
on the whole were a poor crop. Kale 
made fairly good growth during the 
month, but crops were variable. 





Acknowledgment is made to For. Crops. 
Mark. for much of the information con- 
tained in the above report. 
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